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Introduction

is is the tenth in a series of combined documents prepared by the U.S. Department of Transportation
(DOT) to satisfy requirements for reports to Congress on the condition, performance, and future capital
investment needs of the Nation’s highway and transit systems. is report incorporates highway, bridge,
and transit information required by 23 U.S.C. 8503(b)(8), as well as transit system information required
by 49 U.S.C. 8308(e). Beginning in 1993, the Department combined two separate existing report series
that covered highways and transit to form this report series; prior to this, 11 reports had been issued on the
condition and performance of the Nation’s highway systems, starting in 1968. Five separate reports on the
Nation’s transit systems’ performance and conditions were issued beginning in 1984.

is 2013 Status of the Nation's Highways, Bridges, and Transit: Conditions and Performance report to
Congress (C&P report) draws primarily on 2010 data, which re ect funds from the American Recovery and
Reinvestment Act of 2009 (Recovery Act) (Pub.L. 111-5). e 2010 C&P Report, transmitted on March
15, 2012, was based primarily on 2008 data.

In assessing recent trends, many of the exhibits presented in this report present statistics for the 10 years
from 2000 to 2010. Other charts and tables cover di erent time periods depending on data availability and
years of signi cance for particular data series. e prospective analyses presented in this report generally
cover the 20-year period ending in 2030.

Report Purpose

is document is intended to provide decision makers with an objective appraisal of the physical conditions,
operational performances, and nancing mechanisms of highways, bridges, and transit systems based both
on the current state of these systems and on their projected future state under a set of alternative future
investment scenarios. s report 0 ers a comprehensive, data-driven background context to support the
development and evaluation of legislative, program, and budget options at all levels of government. It
also serves as a primary source of information for national and international news media, transportation
associations, and industry.

is C&P report consolidates conditions, performance, and nancial data provided by States, local
governments, and public transit operators to provide a national-level summary. Some of the underlying data
are available through the U.S. DOT’s regular statistical publications. e future investment scenario analyses
are developed speci cally for this report and provide national-level projections only.

Report Organization

is report begins with an Executive Summary that highlights key ndings of the overall report, which is
followed by Chapter Overviews that summarize the key ndings in each individual chapter.

e main body of the report is organized into four major sections. e six chapters in Part I, “Description
of Current System,” contain the core retrospective analyses of the report. Chapters 2 through 6 each
include separate highway and transit sections discussing each mode in depth. s structure is intended to
accommodate report users who may primarily be interested in only one of the two modes. e Introduction
to Part | provides background information on the Recovery Act and performance management.
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Chapter 1 provides information on household travel and highway freight movement.
Chapter 2 describes recent trends in highway, bridge, and transit system characteristics.
Chapter 3 depicts the current physical conditions of highways, bridges, and transit systems.
Chapter 4 discusses issues relating to the safety of highways and transit.

Chapter 5 presents information on various aspects of the current system performance for highways and
transit, including sustainability and operational performance.

m Chapter 6 discusses highway and transit revenue sources and expenditure patterns for all levels of
government.

e four chapters in Part 11, “Investment/Performance Analysis,” contain the core prospective analyses of the
report, including 20-year future capital investment scenarios. e Introduction to Part 11 provides critical
background information and caveats that should be considered while interpreting the ndings presented in
Chapters 7 through 10.

m Chapter 7 projects the potential impacts of di erent levels of future highway, bridge, and transit capital
investment on the future performance of various components of the system.

m Chapter 8 describes selected capital investment scenarios in more detail and relates these scenarios to the
current levels of capital investment for highways, bridges, and transit.

m Chapter 9 provides supplemental analysis relating to the primary investment scenarios, comparing the
future investment scenario ndings to previous reports and discussing scenario implications.

m Chapter 10 discusses how the future highway and transit investment scenarios would be a ected by
changing some of the underlying technical assumptions.

Part 111, “Special Topics,” explores some topics related to the primary analyses in the earlier sections of the
report.

m Chapter 11 examines the transportation systems serving Federal and Tribal lands.
m Chapter 12 describes the FHWA Center for Accelerating Innovation.
m Chapter 13 discusses FTAs National Fuel Cell Bus Program.

e report also contains three technical appendices that describe the investment/performance methodologies
used in the report for highways, for bridges, and for transit. A fourth appendix describes ongoing research
activities and identi es potential areas for improvement in the data and analytical tools used to produce the
analyses contained in this report.

Highway Data Sources

Highway conditions and performance data are derived from the Highway Performance Monitoring System
(HPMS), a cooperative data/analytical e ort dating from the late 1970s that involves the Federal Highway
Administration (FHWA) and State and local governments. e HPMS includes a statistically drawn sample
of more than 100,000 highway sections containing data on current physical and operating characteristics,
as well as projections of future travel growth on a section-by-section basis. All HPMS data are provided to
FHWA through State DOTSs from existing State or local government databases or transportation plans and
programs, including those of metropolitan planning organizations.

e HPMS data are collected in accordance with the Highway Performance Monitoring System Field Manual
for the Continuing Analytical and Statistical Database.  is document is designed to create a uniform and
consistent database by providing standardized collection, coding, and reporting instructions for the various
data items. e FHWA reviews the State-reported HPMS data for completeness, consistency, and adherence
to reporting guidelines. Where necessary, and with close State cooperation, data may be adjusted to improve
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uniformity. e HPMS data also serve as a critical input to other studies that are cited in various parts of this
report, such as the Texas Transportation Institute’s 2010 Urban Mobility Report.

State and local nance data are derived from the nancial reports provided by the States to FHWA in
accordance with A Guide to Reporting Highway Statistics.  ese are the same data used in compiling the
annual Highway Statistics report. e FHWA adjusts these data to improve completeness, consistency,
and uniformity. Highway safety performance data are drawn from the Fatality Analysis Reporting System
(FARS).

Bridge Data Sources

e FHWA collects bridge inventory and inspection data from the States annually and incorporates the
data into the National Bridge Inventory (NBI). e NBI contains information from all bridges covered
by the National Bridge Inspection Standards (Title 23, Code of Federal Regulations, Part 650) located on
public roads throughout the United States and Puerto Rico. Inventory information for each bridge includes
descriptive identi cation data, functional characteristics, structural design types and materials, location, age
and service, geometric characteristics, navigation data, and functional classi cations; conditions information
includes inspectors’ evaluations of the primary components of a bridge, such as the deck, superstructure,
and substructure. Most bridges are inspected once every 24 months. e archival NBI data sets represent the
most comprehensive uniform source of information available on the conditions and performance of bridges
located on public roads throughout the United States.

Transit Data Sources

Transit data are derived from the National Transit Database (NTD) and transit agency asset inventories.

e NTD provides comprehensive data on the revenue sources, capital and operating expenses, basic asset
holdings, service levels, annual passenger boardings, and safety data of the more than 700 urban and
1,500 rural transit operators that receive annual funding support through the Federal Transit
Administration’s (FTA') Section 5307 (Urbanized Area) and Section 5311 (Rural Area) Formula Programs.
However, with the exception of eet vehicle holdings (where NTD provides comprehensive data on the
composition and age of transit eets), NTD does not provide the data required to assess the current physical
condition of the Nation’s transit infrastructure.

To meet this need, FTA collects transit asset inventory data from a sample of the Nation’s largest rail and bus
transit operators. In direct contrast to the data in either NTD or HPMS—uwhich local and State funding
grantees are required to report to FTA and FHWA, respectively, and which are subject to standardized
reporting procedures—the transit asset inventory data used to assess current transit conditions have been
provided to FTA in response to direct requests submitted to grantees and have not been subject to any
reporting requirements. Although there are no current reporting requirements or reporting standards for
asset inventory data, the Moving Ahead for Progress in the 21st Century Act (MAP-21) transportation bill
requires that grantees submit this information to NTD. Once rules for collecting this data are formalized in
regulation and grantees start submitting it, FTA will have much better data on which to base its forecasts.

In recent practice, data requests have mostly been made to the Nation’s 20 to 30 largest transit agencies
because these agencies account for roughly 85 percent of the Nation’s total transit infrastructure by value.
Considering the slow rate of change in transit agency asset holdings over time (excluding eet vehicles and
major expansion projects), FTA has requested these data from any given agency only every 3 to 5 years. e
asset inventory data collected through these requests document the age, quantity, and replacement costs

of the grantees’ asset holdings by asset type. e nonvehicle asset holdings of smaller operators have been
estimated using a combination of (1) the eet-size and facility-count data reported to NTD and (2) the
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actual asset age data of a sample of smaller agencies that respond to previous asset inventory requests. s
method of obtaining asset data has served FTA well in the past (and the quality of the reported data has
improved over time), but the accuracy and comprehensiveness of FTA' estimates of current asset conditions
and capital reinvestment needs will bene t from the standardized reporting requirements to be developed as
per the requirements of MAP-21.

Other Data Sources

is report also relies on data from a number of other sources. For example, the National Household
Travel Survey (NHTS) collected by the FHWA provides information on the characteristics, volume, and
proportion of passenger travel across all modes of transportation. Information on freight activity is collected
by the Census Bureau through the Commaodity Flow Survey, and then merged with other data in FHWA's
Freight Analysis Framework.

Investment/Performance Analytical Procedures

e earliest versions of the reports in this combined series relied exclusively on engineering-based estimates
for future investment/performance analysis, which considered only the costs incurred by transportation
agencies.  is approach failed to adequately consider another critical dimension of transportation programs,
such as the impacts of transportation investments on the costs incurred by the users of the transportation
system. Executive Order 12893, Principles for Federal Infrastructure Investments, dated January 1994, directs
each executive department and agency with infrastructure responsibilities to base investments on “. . .
systematic analysis of expected bene ts and costs, including both quantitative and qualitative measures . . .”
New approaches have been developed to address the de ciencies in earlier versions of this report and to meet
this Executive Order. e analytical tools now used in this report have added an economic overlay to the
development of future investment scenarios.

e highway investment scenarios presented in this report are developed in part from the Highway
Economic Requirements System (HERS), which uses bene t-cost analysis to optimize highway investment.

e HERS model quanti es user, agency, and societal costs for various types and combinations of
improvements, including travel time and vehicle operating, safety, capital, maintenance, and emissions costs.
Bridge investment scenario estimates are developed from the National Bridge Investment Analysis System
(NBIAS) model. Unlike earlier bridge models (and similar to HERS), NBIAS incorporates bene t-cost
analysis into the bridge investment/performance evaluation.

e transit investment analysis is based on the Transit Economic Requirements Model (TERM). e
TERM consolidates older engineering-based evaluation tools and introduces a bene t-cost analysis to ensure
that investment bene ts exceed investment costs. TERM identi es the investments needed to replace and
rehabilitate existing assets, improve operating performance, and expand transit systems to address the growth
in travel demand.

e HERS, NBIAS, and TERM models have not yet evolved to the point where direct multimodal analysis
is possible. While the three models all utilize bene t-cost analysis, their methods for implementing this
analysis are very di erent. e highway, transit, and bridge models are all based on separate databases that
are very di erent from one another. Each model makes use of the speci ¢ data available for its part of the
transportation system and addresses issues unique to each mode. For example, HERS assumes that when
lanes are added to a highway, this causes highway user costs to fall, resulting in additional highway travel.
Under this assumption, some of this increased tra ¢ would be newly generated travel and some could be
the result of travel shifting from transit to highways. However, HERS does not distinguish between di erent
sources of additional highway travel. At present, there is no truly accurate method for predicting the impact
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that a given level of highway investment would have on the future performance of transit systems. Likewise,
TERM'’s bene t-cost analysis assumes that some travel shifts from automobile to transit as a result of transit
investments, but cannot project these investments’ impact on highways.

In interpreting the ndings of this report, it is important to recognize the limitations of these analytical tools
and the potential impacts of di erent assumptions that have been made as part of the analysis. Appendix D
and the Introduction to Part 11 both contain information critical to contextualizing the future investment
scenarios, and these issues are also discussed in Q&A boxes located in Chapters 7 through 10.

Changes to C&P Report Scenarios from 2010 Edition

e selected capital investment scenarios presented in Chapter 8 are framed somewhat di erently from
those presented in the 2010 edition of the C&P report. While the transit scenario de nitions have remained
largely unchanged, the highway and bridge scenarios have been revised.

e 2010 C&P Report presented a single version of each highway and bridge scenario in Chapter 8, based
on modeled projections of future vehicle miles of travel (VMT) for individual highway sections provided by
the States to the HPMS. s edition includes some scenarios that assume lower future VMT growth based
on the historic trend over the past 15 years; these alternative analyses are referred to as “Trend-Based” in this
report.

e 2010 C&P Report introduced Low Growth and High Growth scenarios for transit, which are retained
in this edition. e former is based on modeled transit ridership projections developed by Metropolitan
Planning Organizations (MPOs), while the latter assumes higher future ridership based on the historic trend
over the last 15 years.

e Maintain Conditions and Performance scenario for highways and bridges presented in the 2010 C&P
Report used average speed and the economic bridge investment backlog as primary indicators.  is edition
instead targets average pavement roughness, average delay per VMT, and the average bridge su ciency rating
in de ning this scenario.

e highway and bridge components of the Intermediate Improvement scenario presented in the
2010 C&P Report used the same annual growth in spending, based on HERS analysis. For this edition,
the highway and bridge components were derived independently, with the bridge component based on
achieving half of the improvement to average bridge su ciency rating projected by NBIAS for the Improve
Conditions and Performance scenario.

Cautionary Notes on Using This Report

In order to correctly interpret the analyses presented in this report, it is important to understand the
framework in which they were developed and to recognize their limitations.  is document is not a
statement of Administration policy, and the future investment scenarios presented are intended to be
illustrative only. e report does not endorse any particular level of future highway, bridge, or transit
investment. It does not address what future Federal surface transportation programs should look like, or
what level of future surface transportation funding can or should be provided by the Federal government,
State governments, local governments, the private sector, or system users. Making recommendations on
policy issues such as these would go beyond the legislative mandate for the report and would violate its
objectivity. Outside analysts can and do make use of the statistics presented in the C&P report to draw their
own conclusions, but any analysis attempting to use the information presented in this report to determine a
target Federal program size would require a whole series of additional policy and technical assumptions that
go well beyond what is re ected in the report itself.
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e investment scenario estimates presented in this report are estimates of the performance that could be
achieved with a given level of funding, not necessarily what would be achieved with it. e analytical tools
used in the development of these estimates combine engineering and economic procedures, determining
de ciencies based on engineering standards while applying bene t-cost analysis procedures to identify
potential capital improvements to address de ciencies that may have positive net bene ts. Although the
models generally assume that projects are prioritized based on their bene t-cost ratios, that assumption
deviates somewhat from actual patterns of project selection and funding distribution that occur in the
real world. Consequently, the level of investment identi ed as the amount required to maintain a certain
performance level should be viewed as illustrative only, and should not be considered a projection or
prediction of actual condition and performance outcomes likely to result from a given level of national
spending.

As in any modeling process, simplifying assumptions have been made to make analysis practical and

to report within the limitations of available data. Because the ultimate decisions concerning highways,
bridges, and transit systems are primarily made by their operators at the State and local levels, they have a
much stronger business case for collecting and retaining detailed data on individual system components.

e Federal government collects selected data from States and transit operators to support this report, as
well as a number of other Federal activities, but these data are not su ciently robust to make de nitive
recommendations concerning speci ¢ transportation investments in speci ¢ locations. Improvements are
evaluated based on bene t-cost analysis, but not all external costs (such as noise pollution or construction-
related loss of wildlife habitat) or external bene ts (such as the productivity gains that may result from
transportation improvements opening up markets to competition) are fully considered. Across a broad
program of investment projects, such external e ects may cancel each other; but, to the extent that they do
not, the true “needs” may be either higher or lower than would be predicted by the models.

Recovery Act: Overview and Impacts

In February 2009, the American Recovery and Reinvestment Act authorized $48.1 billion for programs
administered by the U.S. Department of Transportation (DOT). e U.S. DOT’s broad recovery goals

re ect those of the Recovery Act, primarily (1) creating and preserving jobs and promoting economic
recovery and (2) investing in infrastructure that has long-term economic bene ts. Supporting the former
goal required that Recovery Act funds be spent quickly on projects that would contribute to the Federal
government’s larger e orts to promote economic recovery. Supporting the latter goal required that Recovery
Act funds be invested in projects that provide long-term bene ts for the Nation’s transportation systems. Of
most relevance to the transportation modes re ected in the C&P report are the $27.5 billion appropriated
for programs administered by FHWA and $8.4 billion appropriated for programs administered by FTA.

In addition, highway, bridge, and transit projects were eligible to compete for O ce of the Secretary of
Transportation’s Supplemental Discretionary Grant for a National Surface Transportation System program,
later referred to as the TIGER | program.

e short-term goal of the Recovery Act was to support jobs in the economy. e States and transit
agencies were required to report the number of labor hours worked on projects supported by Recovery
Act expenditures. Reported labor hours were converted to full-time job year equivalents by dividing hours
worked by 2080 (40 hours multiplied by 52 weeks). Each job-year could re ect one person working full
time for a whole year or two people working 6 months each. e “1201 (c) Report as of January 30, 2011”
submitted to Congress in December 2011 indicated that the cumulative total number of jobs-years report for
Recovery Act-funded highway and transit projects were 54,686 and 21,368, respectively. In addition to the
direct jobs reported, jobs are also supported in industries that supply construction materials, transportation,
and other services to the construction sector, referred to as indirect jobs.  ese were estimated to be 97,557
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Summary of Recovery Act Funding Received by DOT, by Appropriation Title

Budget Authority
Operating Administration ($Billions) Program Name
Federal Highway Administration 27.5 Highway Infrastructure Investment
Federal Transit Administration 6.9 Transit Capital Assistance
0.75 Capital Investment Grants
0.75 Fixed Guideway Infrastructure Investment

Office of the Secretary of Transportation Supplemental Discretionary Grants for a National

15 Surface transportation System (TIGER)
Federal Aviation Administration 0.2 Facilities and Equipment
1.1 Grants-in-Aid to Airports
Federal Railroad 13 Capital Qrants to the National Railroad Passenger
’ Corporation
8.0 Capital Assistance for High Speed Rail Corridors
Maritime Administration 0.1 Assistance to Small Shipyards
Office of inspector General 0.02 Salaries and Expenses

Source: U.S. DOT American Recovery and Reinvestment Act of 2009, Pub.L. 111-5

for highways and 25,368 for transit. e wages earned from these jobs are spent to buy consumer goods and
services, inducing jobs in other sectors. e total number of jobs (direct, indirect, induced) were estimated to
be 195,325 for highways and 57,467.

e longer-term goal of the Recovery Act, which is more directly relevant to the C&P report, was to invest
in infrastructure to produce long-term economic bene ts.  rough December 31, 2010, the Recovery Act
had funded a total of 12,931 highway projects covering 41,840 miles of roadway. is included
7,632 pavement improvement projects (covering 33,340 miles), 421 pavement widening projects (covering
1,076 miles), and 173 new construction projects (covering 429 miles). Also included were 663 bridge
replacement projects, 574 bridge improvement projects, and 61 new bridge construction projects. e
Recovery Act also supported 970 projects (covering 3,775 miles) focused on safety or tra ¢ management,
1,645 transportation enhancement projects (covering 2,194 miles), and 792 projects (covering 1,027 miles)
involving other types of highway improvements.  ese investments will yield economic bene ts through
their lifetimes; having addressed these speci ¢ needs in the short term will allow a greater share of future
investment to be targeted at other system needs.

Consistent with the operation of the regular Federal-aid program funds as a reimbursement program,

the Recovery Act funds were obligated to speci ¢ projects up front, but the actual transfer of Federal

dollars to the grant recipients occurs more gradually over the life of the projects.  rough the end of

2010, approximately $17.3 billion of Recovery Act funding had been expended for highway projects, and
approximately $3.5 billion had been expended for transit projects. Consequently the 2010 conditions and
performance data presented in this report do not yet fully re ect the results of the Recovery Act investments.
Recovery Act investments will continue to impact future nancial data, as well as condition and performance
data.

Because the nancial statistics presented in the C&P report are cash-based, the Recovery Act funding is
accounted for at the time that States and transit agencies are reimbursed, and appears in the revenue gures
as support from Federal general funds. During 2010, $11.9 billion of funding appropriated under the
Recovery Act funds were expended for highway purposes and $2.4 billion were expended for transit capital
investments.
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that are the Implications of the Recovery Act for the C&P report? &A

The Recovery Act significantly affects the financial and other data presented in Part | of the
C&P Report and the future investment scenarios in Part Il. The Recovery Act impacts are
particularly visible in the financial data presented in Chapter 6.

The financial data are presented on a cash basis, so that Recovery Act funding is not reflected in the year it was
authorized or obligated, but instead in the year it was expended. Although $27.5 billion and $8.4 billion were
authorized for highways and transit investments in 2009 and the deadline set for the obligation of these funds was
September 30, 2010, only the funds that were actually expended in 2010 will show up in this report.

In 2010, the Recovery Act funded $11.9 billion of the expenditures for highways and $2.4 billion of the
expenditures for transit. Since Recovery Act funding was not drawn from the user charges that support the Federal
Highway Trust Fund, these amounts shows up as General Fund revenues, which reduces the national percentage
of spending supported by user changes in 2010, relative to most previous years. States and transit agencies were
given tight deadlines to obligate Recovery Act funding, and encouraged to select projects that could proceed
quickly, in order to produce a short-term impact on employment, particularly in the construction industry. This
influenced the types of projects selected and increased the National share of highway capital spending directed
toward system rehabilitation spending significantly compared to recent years. Although the long-term effects of
this shift are unclear, given a set program of planned and prioritized potential future investments, transportation
agencies may shift the focus of their future investment toward other types of investments that did not receive
significant amounts of funding from the Recovery Act. While not directly attributable to the Recovery Act, there has
been some degree of slowdown in the spending rate from regular Federal highway and transit program funds in
recent years compared to some earlier years.

Spending supported by the Recovery Act also impacts the conditions, safety, and performance data presented
in Chapters 3, 4, and 5. However, the full effects of the Recovery Act are not yet reflected in the data, since some
of the funds have not yet been expended. In addition, while projects are underway, they can have a temporary
negative impact on system users (in terms of pavement condition, delays, etc.) until they are completed. Given
the number of projects underway in 2010, this could have had an impact on the national-level statistics.

Caution should be taken in evaluating the scenario findings presented in Chapters 7 through 10 of this report
given the impact of Recovery Act funding on spending in 2010, which was used as the base year for the 20-year
scenarios presented. Sustaining spending at 2010 levels may prove more challenging than would be the case
for a more typical base year. To emphasize this point, the scenario identified as “Sustain Current Spending” in
previous C&P reports was renamed as “Sustain 2010 Spending” for this report.

xxxvi Introduction



Executive Summary

is edition of the C&P report is based primarily on data through the year 2010; consequently, the system
conditions and performance measures presented should re ecte ects of the Safe, Accountable, Flexible,
E cient Transportation Equity Act: A Legacy for Users (SAFETEA-LU), which authorized Federal highway
and transit funding for Federal scal years 2005 through 2009 (and extended through scal year 2012), as
well as some of the impact of the funding authorized under the American Recovery and Reinvestment Act
of 2009 (Recovery Act). None of the impact of funding authorized under the Moving Ahead for Progress in
the 21 Century Act (MAP-21) is re ected. In assessing recent trends, this report generally focuses on the
10-year period from 2000 to 2010. e prospective analyses generally cover the 20-year period ending in
2030; the investment levels associated with these scenarios are stated in constant 2010 dollars.

In 2010, all levels of government spent a combined $205.3 billion for highway-related purposes, of
which $11.9 billion was a direct impact of the Recovery Act. All levels of government spent a combined
$54.3 billion for transit-related purposes, including $2.4 billion of expenditures supported by one-time
funding under the Recovery Act.

e average annual capital investment level needed to maintain the conditions and performance of highways
and bridges at 2010 levels through the year 2030 is projected to range from $65.3 billion to $86.3 billion
per year, depending on the future rate of growth in vehicle miles traveled (VMT). Improving the conditions
and performance of highways and bridges by implementing all cost-bene cial investments would cost an
estimated $123.7 billion to $145.9 billion per year. (Note that these projections are much lower than those
presented in the 2010 C&P report, driven in part by an 18 percent reduction in highway construction prices

(" Key Findings $145.9 Billion* )
Total Spent o
$100.2 Billion
_ Recovery Act Funds $86.3 Billion*
to
HIGHWAY
CAPITAL - Regular Federal/
$88.3 Billion State/Local Funds
SPENDING
=
[ | 2010 Annual Cost to Annual Cost to
E Capital S di Maintain Conditions Improve Conditions
[] ] el SpEneling and Performance and Performance
Total Spent $24.5 Billion*
TRANSIT $16.5 Billion
CAPITAL L bz > Recovery Act Funds T
SPENDING $14.2 Billion Regular Federal/ $18.5 Billion
° . State/Local Funds
2010 Annual Cost to Achieve Annual Cost to Expand
Capital Spendin a State of Good Repair and Achieve a State
P! P Ing of Good Repair
* Annual costs shown represent the average annual level of capital investment from all levels of
government from 2010 to 2030 estimated to be needed to achieve the stated outcome. Ranges
\_ shown depend on the rate of future travel growth. )
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between 2008 and 2010). In 2010, all levels of government spent a combined $100.2 billion for capital
improvements to highways and bridges.

Bringing existing transit assets up to a state of good repair would require an annualized investment level of
$18.5 billion through the year 2030. e estimated combined costs associated with accommodating future
increases in transit ridership and addressing system preservation needs when it is cost-bene cial to do so,
would range from $22.0 billion to $24.5 billion per year. In 2010, all levels of government spent a combined
$16.5 billion for transit capital improvements.

Highlights: Highways and Bridges

Extent of the System

e Nation’s road network includes more than ) )
4,083,768 miles of public roadways and more Highway System Terminology

than 604,493 bridges. In 2010, this network “Federal-aid Highways” are roads that are generally

. . : . eligible for Federal funding assistance under current
carried almost 2.985 trillion vehicle miles law. (Note that certain Federal programs do allow the

traveled (VMT). use of Federal funds on other roadways.)

e 1,007,777 miles of Federal-aid highways The “National Highway System” (NHS) includes those
(25 percent of total mileage) carried 2.525 trillion ~ roads that are most impogtant_to ir;tgrSf,tate trav'el,I )
VMT rcent of total travel) in 2010. economic expansion, and national defense. It includes

(85 percent of total trave ) 010 the entire Interstate System. MAP-21 directed that the
While the 162,698 miles on the National NHS system be expanded. The statistics presented for

of total m”eage the NHS carried 1.305 trillion scenarios have been adjusted to approximate the NHS
! ' after expansion.
VMT in 2010, just under 44 percent of total i

travel.

e 47,182 miles on the Interstate System carried 0.731 trillion VMT in 2010, constituting a bit over
1 percent of mileage and just over 24 percent of total VMT.

Spending on the System

All levels of government spent a combined $205.3 billion for highway-related purposes in 2010.

About half of total highway spending ($100.2 billion) was for capital improvements to highways and
bridges; the remainder included expenditures for physical maintenance, highway and tra c services,
administration, highway safety, and debt service.

Constant Dollar Conversions

In nominal dollar terms, highway spending for Highway Expenditures

mcreé}seq by .67'3 pe_rcent_ bem?en 2000 and This report uses the Federal Highway Administration’s
2010; adjusting fo_r In ation _th's equate? (FHWA'’s) National Highway Construction Cost Index
to a 35.9 percent increase. Highway capital (NHCCI) and its predecessor, the Composite Bid
expenditures increased by 63.4 percent between Price Index (BPI), for inflation adjustments to highway

2000 and 2010 equa"ng a 36.6 percent increase capital expenditures and the Consumer Price Index
. i . (CPI) for adjustments to other types of highway
when adjusted for in ation. ST

e portion of total highway capital spending
funded by the Federal government increased from 42.6 percent in 2000 to 44.3 percent in 2010. e
average annual increase in Federally funded highway capital outlay grew by 5.4 percent per year over this
period, compared to a 4.7 annual increase in capital spending funded by State and local governments.
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e composition of highway capital spending
shifted from 2000 to 2010, particularly from
2008 to 2010, which was partially attributable
to the Recovery Act. e percentage of highway
capital spending directed toward system
rehabilitation rose from 52.7 percent in 2000 to
59.9 percent in 2010. Over the same period, the
percentage directed toward system enhancement
rose from 9.9 percent to 12.8 percent, while the
percentage directed toward system expansion fell
from 37.4 percent to 27.4 percent.

Highway Capital Spending Terminology
This report splits highway capital spending into
three broad categories. “System Rehabilitation”
includes resurfacing, rehabilitation, or reconstruction
of existing highway lanes and bridges. “System
Expansion” includes the construction of new
highways and bridges and the addition of lanes to
existing highways. “System Enhancement” includes
safety enhancements, traffic control facilities, and
environmental enhancements.

Conditions and Performance of the System

Work is under way to establish metrics and data collection systems to capture information on attaining
sustainable transportation systems, both in terms of fostering livable communities and advancing

environmental sustainability.
Highway Safety Has Improved

e annual number of highway fatalities was reduced by 21.6 percent between 2000 and 2010, dropping

from 41,945 to 32,885.
2010.

e fatality rate per 100 million VMT declined from 1.53 in 2000 to 1.11 in

Between 2000 and 2010, the number of pedestrians killed by motor vehicle crashes decreased by

10.1 percent, from 4,763 to 4,282, and the number of pedalcyclists (such as bicyclists) killed has
decreased almost 10.8 percent, from 693 to 618. While these are positive trends, they also re ect that less
progress has been made in reducing nonmotorist fatalities than in reducing overall highway fatalities.

e number of tra c-related injuries decreased by almost 32 percent from 3.1 million to 2.1 million

between 2000 and 2010.
2010.

e injury rate per 100 million VMT declined from 112 in 2000 to 71 in

Pavement Conditions Have Improved in Many Areas
e percentage of VMT on NHS pavements with “good” ride quality rose from 48 percent in 2000 to

60 percent in 2010.
91 percent to 93 percent.

e percentage of Federal-aid Highway VMT
on pavements with “good” ride quality rose from
42.8 percent in 2000 to 50.6 percent in 2010,
while the share of VMT on pavements with
“acceptable” or better ride quality declined from
85.5 percent to 82.0 percent.

e improvement in the percentage of VMT
on pavements with “good” ride quality has not
been uniform across the system. For lower-
volume urban roadways classi ed as urban
minor arterials, or urban collectors, the percent
of VMT on pavements with “good” ride quality
and “acceptable” ride quality both declined
between 2000 and 2010. s result appears
consistent with a change in philosophy among

e share of VMT on NHS pavements with “acceptable” ride quality increased from

Pavement Condition Terminology

This report uses the International Roughness Index (IRI)
as a proxy for overall pavement condition. Pavements
with an IRI value of less than 95 inches per mile are
considered to have “good” ride quality. Pavements
with an IRI value less than or equal to 170 inches per
mile are considered to have “acceptable” ride quality.
(Based on these definitions “good” is a subset of the
“acceptable” category.) These metrics are typically
VMT weighted, so the report refers to the percent of
VMT on pavements with good ride quality. (Note that
the NHS pavement statistics presented in this report
are based on calendar year data, consistent with the
annual Highway Statistics publication; in other DOT
publications presented on a fiscal year basis, these
calendar 2010 NHS statistics appear as Fiscal Year
2011 data.)
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many transportation agencies leading them to move away from a simple strategy of addressing assets on
a “worst rst” basis toward more comprehensive strategies aimed at targeting investment where it will

bene t the most users.

Bridge Conditions Have Improved

Based directly on bridge counts, the share of
NHS bridges classi ed as structurally de cient
declined from 6.0 percent in 2000 to 5.1 percent
in 2010. Over this period, the share classi ed as
functionally obsolete declined from 17.7 percent
to 16.3 percent, so the total share classi ed

as de cient declined from 23.7 percent to

21.4 percent.

Weighted by deck area, the share of NHS
bridges classi ed as structurally de cient
declined from 8.7 percent in 2000 to 8.3 percent
in 2010. Over this period, the share classi ed as
functionally obsolete declined from 22.0 percent
to 20.3 percent, so the total share classi ed

as de cient declined from 30.7 percent to

28.7 percent.

Systemwide, based on bridge counts, the share
of bridges classi ed as structurally de cient
declined from 15.2 percent to 11.7 percent from
2000 to 2010, the functionally obsolete share
declined from 15.5 percent to 14.2 percent, and
the total percentage of de cient bridges declined
from 30.7 percent to 25.9 percent.

e reductions in bridge de ciencies have not
been uniform across the system. e share of
rural interstate bridges classi ed as structurally
de cient rose from 4.0 percent in 2000 to
4.5 percent in 2010; over the same period, the
share of urban collector bridges classi ed as

Bridge Condition Terminology
Bridges are considered “structurally deficient” if
significant load-carrying elements are found to be in
poor or worse condition due to deterioration and/or
damage, or the adequacy of the waterway opening
provided by the bridge is determined to be extremely
insufficient to the point of causing intolerable traffic
interruptions due to high water. That a bridge is
deficient does not imply that it is likely to collapse or
that it is unsafe.

Functional obsolescence is a function of the
geometrics (i.e., lane width, number of lanes on the
bridge, shoulder width, presence of guardrails on
the approaches, etc.) of the bridge in relation to the
geometrics required by current design standards.
As an example, a bridge designed in the 1930s
would have shoulder widths in conformance with the
design standards of the 1930s, but could be deficient
relative to current design standards, which are
based on different criteria and require wider bridge
shoulders to meet current safety standards. The
magnitude of these types of deficiencies determines
whether a bridge is classified as “functionally
obsolete.”

These classifications are often weighted by bridge
deck area, in recognition of the fact that bridges are
not all the same size and, in general, larger bridges
are more costly to rehabilitate or replace to address
deficiencies. They are also sometimes weighted by
annual daily traffic (ADT).

functionally obsolete was not reduced below the 2000 level of 28.1 percent.

Future Capital Investment Scenarios — Systemwide

e scenarios that follow pertain to spending by all levels of government combined for the 20-year period
from 2010 to 2030 (re ecting the impacts of spending from 2011 through 2030); the funding levels
associated with all of these analyses are stated in constant 2010 dollars. Rather than assuming an immediate
jump to a higher (or lower) investment level, each of these analyses assume that spending will grow by a
uniform annual rate of increase (or decrease) in constant dollar terms using combined highway capital
spending by all levels of government in 2010 as the starting point. As noted in the Introduction, caution
should be taken in evaluating the scenario ndings, given the impact of the Recovery Act funding on 2010
spending.
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Sustain 2010 Spending Scenario

e Sustain 2010 Spending scenario assumes
that capital spending by all levels of government
Is sustained in constant dollar terms at the 2010
level ($100.2 billion systemwide) through 2030.

At this level of spending, the average su ciency
rating for the Nation’s bridges is projected to
improve from 81.7 to 84.1 (on a scale of 0 to
100).

Assuming a higher forecast-based future VMT
growth (of 1.85 percent per year), average
pavement ride quality on Federal-aid highways
Is projected to improve by 11.5 percent while
average delay per VMT on Federal-aid highways
worsens by 1.9 percent. Assuming lower trend-
based VMT growth (of 1.36 percent per year),
average pavement ride quality is projected to
improve by 17.7 percent, while average delay
improves by 7.8 percent.

Note that 2010 capital spending was
supplemented by one-time funding under
the Recovery Act, which would make it more

Highway Investment/Performance Analyses

In order to provide an estimate of the costs that

might be required to maintain or improve system
performance, this report includes a series of
investment/performance analyses that examine

the potential impacts of alternative levels of future
combined investment levels by all levels of government
on highways and bridges for different subsets of the
overall system.

Drawing upon these investment/performance analyses,
a series of illustrative scenarios were selected for
further exploration and presentation in more detail.
The scenario criteria were applied separately to the
Interstate System, the NHS, all Federal-aid highways,
and the overall road system.

Recognizing that one of the major factors influencing
future highway investment needs will be future

travel demand, two sets of illustrative scenarios

are presented for Federal-aid Highways and the
overall system. One set incorporates travel forecasts
provided by the States for individual highway sections
(averaging to 1.85 percent growth per year), while

the other assumes lower travel growth based on a
continuation of national trends over the last 15 years
(1.36 percent growth per year).

challenging to sustain this level of spending in the future.

Maintain Conditions and Performance Scenario
e Maintain Conditions and Performance scenario assumes that capital investment gradually changes
in constant dollar terms over 20 years to the point at which selected measures of future conditions and
performance in 2030 are maintained at 2010 levels.

e average annual level of investment associated with this scenario is $86.3 billion systemwide assuming
higher future VMT growth and $65.3 billion systemwide assuming lower future VMT growth.

e annual investment levels for both versions of this systemwide scenario fall below the base year (2010)
spending level. In previous editions of this report, the estimated costs of this scenario have typically been
higher than base year spending, under most or all alternative versions of the scenario presented.

Improve Conditions and Performance Scenario
e Improve Conditions and Performance scenario assumes that capital investment gradually rises to
the point at which all potential highway and bridge investments that are estimated to be cost-bene cial
(i.e., those with a bene t-cost ratio of 1.0 or higher) could be funded by 2030.

Assuming higher future VMT growth, the average annual level of systemwide investment associated with
this scenario is $145.9 billion.  is is 45.7 percent higher than actual 2010 spending; a gap that could be
closed if spending rose by 3.46 percent per year faster than the rate of future in ation.

Assuming lower future VMT growth brings the annual cost of this systemwide scenario down to
$123.7 billion, 23.4 percent higher than 2010 spending; a 1.96 percent annual increase in constant
dollar spending would be su cient to close this gap.

e State of Good Repair benchmark represents the subset of this scenario that is directed toward
addressing de ciencies of existing highway and bridge assets. e average annual investment level
associated with this benchmark is $78.3 billion, assuming higher future VMT growth, and $72.9 billion,
assuming lower future VMT growth.
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Intermediate Improvement Scenario
e highway component of the Intermediate Improvement scenario assumes that combined spending
gradually rises to a point at which potential highway investments with a bene t-cost ratio of 1.5 or
higher can be implemented; the bridge component represents the cost of achieving half of the gains in
bridge su ciency computed under the Improve Conditions and Performance scenario.

e average annual level of systemwide investment associated with this scenario is $111.9 billion
(11.7 percent higher than 2010 spending, which was 10.8 percent higher than 2008 spending due to the
Recovery Act), assuming higher future VMT growth, and $93.9 billion (6.3 percent lower than 2010
spending), assuming lower future VMT growth.

Highlights: Transit

Extent of the System

Of the transit agencies that submitted data to the National Transit Database (NTD) in 2010, 728
provided service to urbanized areas and 1,582 provided service to rural areas. Urban agencies operated
612 bus systems, 587 demand response systems, 18 heavy rail systems, 30 commuter rail systems, and
33 light rail systems.  ere were also 70 transit vanpool systems, 20 ferryboat systems, 5 trolleybus
systems, 3 automated guideway systems, 3 inclined plane systems, and 1 cable car system.

Bus and heavy rail modes continue to be the largest segments of the industry, providing 35.6 percent
and 51.6 percent of all transit trips, respectively. Commuter rail supports a relatively high share of
passenger miles (20.0 percent). Light rail is the fastest-growing rail mode (with passenger miles growing
at 5.0 percent per year between 2000 and 2010) but it still provides only 4.1 percent of transit passenger
miles. Vanpool growth during that period was 10.3 percent per year, with vanpools accounting for only
2.1 percent of all transit passenger miles.

Urban transit operators reported 9.9 billion unlinked passenger trips on 3.9 billion vehicle revenue miles.
Rural transit operators reported 123 million unlinked passenger trips on 570 million vehicle revenue
miles.

Bus, Rail, and Demand Response: Transit Modes

Public transportation is provided by several different types of vehicles that are used in different operational modes.
The most common is fixed-route bus service, which uses different sizes of rubber-tired buses that run on scheduled
routes. Commuter bus service is similar but uses over-the-road buses and runs longer distances between stops.
Bus rapid transit is high-frequency bus service that emulates light rail service. Publicos and jitneys are small owner-
operated buses or vans that operate on less-formal schedules along regular routes.

Larger urban areas are often served by one or more varieties of fixed-guideway (rail) service. These include heavy
rail (often running in subway tunnels) which is primarily characterized by third-rail electric power and exclusive
dedicated guideway. Extended urban areas may have commuter rail, which often shares track with freight trains
and usually uses overhead electric power (but may also use diesel power). Light rail systems are common in large-
and medium-sized urban areas; they feature overhead electric power and run on track that is entirely or in part on
city streets that are shared with pedestrian and automobile traffic. Streetcars are small light rail systems, usually
with only one or two cars per train. Cable cars, trolley buses, monorail, and automated guideway systems are less-
common rail variants.

Demand response transit service is usually provided by vans, taxicabs, or small buses that are dispatched to
pick up passengers upon request. This mode is mostly used to provide paratransit service as required by the
Americans with Disabilities Act. They do not follow a fixed schedule or route.

Spending on the System

All levels of government spent a combined $54.3 billion to provide public transportation and maintain
transit infrastructure. Of this, 26.1 percent was system-generated revenue, of which most came from
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passenger fares. 19 percent of revenues came
from the Federal government while the
remaining funds came from State and local
sources.

Public transit agencies spent $16.6 billion on
capital investments in 2010. Annually authorized
Federal funding made up 26.6 percent of these
capital expenditures. One-time funds from the
Federal American Recovery and Reinvestment
Act provided another 14.5 percent.

Federal funding is primarily targeted for

capital assistance; however, Federal funding

for operating expenses at public transportation
agencies has increased from 19 percent of all
Federal funding in 2000 to 35 percent in 2010.

Federal Transit Funding Urban and Rural

Federal Transit Administration (FTA) Urbanized Area
Formula Funds are apportioned to urbanized areas
(UZAs), as defined by the Census Bureau. UZAs in this
report were defined by the 2000 census. Data from the
2010 census will be used in the 2013 apportionment
and beyond. Each UZA has a designated recipient,
usually a Metropolitan Planning Organization (MPO)
or large transit agency, which then sub-allocates FTA
funds in its area according to local policy. In small
urban and rural areas, FTA apportions funds to the
State, which allocates them according to State policy.
Indian tribes receive their funds directly. All funds then
become available, on a reimbursement basis, through
application to the FTA.

Virtually all of the increase is due to the 2004 change making “preventative maintenance” eligible for
reimbursement from 5307 grant funds. Maintenance is an operating expense. Meanwhile, farebox
recovery ratios, representing the share of operating expenses that come from passenger fares, have
remained close to the 2000 value of 35.5 percent throughout this period.

Recent investments in system expansion have been adequate to keep pace with ridership growth (the
average number of passengers per vehicle has not increased). Furthermore, continuing these investment
levels will support projected growth in demand that falls between the low- and high-growth projections
in this report. Investments in system preservation, however, still fall short of current and projected needs.

Conditions and Performance of the System

Transit Remains Safe

ere has been no signi cant increase in the
rate of transit fatalities since 2004. Excluding
suicides, that fatality rate hovers around one
fatality for each 250 million passenger miles
traveled (0.4 per 100 million).

In 2010, one in four transit-related fatalities
was classi ed as a suicide. In 2002, the rate was
justonein 13. e rate of suicides on transit
facilities has gone up every year since 2005.

Some Aspects of System Performance Have
Improved

Between 2000 and 2010, transit agencies have
provided substantially more service. e annual
rate of growth in route miles ranged from

0.4 percent for heavy rail to 6.0 percent for light
rail.  is has resulted in 21 percent more route
miles available to the public.

Unlinked Passenger Trips, Passenger Miles,
Route Miles, and Revenue Miles

Unlinked passenger trips (UPT), also called boardings,
count every time a person gets on an in-service
transit vehicle. Each transfer to a new vehicle or route
is considered another unlinked trip, so a person’s
commute to work may count as more than one trip if
that person transferred between routes.

Passenger miles traveled (PMT) simply count how
many miles a person travels. UPT and PMT are both
commonly used measures of transit service consumed.

Directional route miles (DRM) measure the number of
miles of transit route available to customers. They are
directional because each direction counts separately;
thus, a one-mile-out and one-mile-back bus route
would be two DRM. Vehicle Revenue Miles (VRM)
count the miles of revenue service, and are typically
much greater than the DRM because many trips are
taken over each route (and each DRM). These are
commonly used measures of transit service provided.

Between 2000 and 2010, the number of annual service miles per vehicle (vehicle productivity) increased
steadily and the average number of miles between breakdowns (mean distance between failures) decreased

by 14 percent.

us, transit operators are getting more use out of their vehicles.
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Growth in service 0 ered was nearly in accordance with growth in service consumed. In spite of steady
growth in route miles and revenue miles, average vehicle occupancy levels did not decrease. Passenger

miles traveled grew at a 1.6-percent annual pace while the number of trips grew at a 1.3-percent annual
pace. isissigni cantly faster than the growth in the U.S. population during this period (0.93 percent),
suggesting that transit has been able to attract riders who previously used other modes of travel. Increased
availability of transit service has undoubtedly been a factor in this success.

Future Capital Investment Scenarios — Systemwide

As in the highway discussion, the transit investment scenarios that follow pertain to spending by all levels
of government combined for the 20-year period from 2010 to 2030 (re ecting the impacts of spending
from 2011 through 2030); the funding levels associated with all of these analyses are stated in constant
2010 dollars. Unlike the highway scenarios, these transit scenarios assume an immediate jump to a higher
(or lower) investment level that is maintained in constant dollar terms throughout the analysis period.

Included in this section for comparison purposes is an assessment of the investment level needed to
replace all assets that are currently past their useful life or that will be over the forecast period. is would
be necessary to achieve and maintain a state of good repair (SGR) but would not address any increases

in demand during that period. Although not a realistic scenario, this does provide a benchmark for
infrastructure preservation.

Sustain 2010 Spending Scenario
e Sustain 2010 Spending scenario assumes that capital spending by all levels of government is
sustained in constant dollar terms at the 2010 level ($16.5 billion systemwide), including Recovery Act
funds, through 2030. Assuming that the current split between expansion and preservation investments
Is maintained, this will allow for enough expansion to meet medium growth expectations but will fall far
short of meeting system preservation needs. By 2030, this will result in roughly $142 billion in deferred
system preservation projects.

Low-Growth Scenario
e Low-growth scenario assumes that transit ridership will grow at an annual rate of 1.4 percent
between 2010 to 2030, as projected by the Nation’s metropolitan planning organizations. During that
period, it also attempts to pay down the current $85.9 billion system preservation backlog (subject to
a cost-bene t constraint). e annualized cost of this scenario is $22.0 billion. In 2010, all levels of
government spent a combined $16.5 billion for transit capital improvements.

High-Growth Scenario
e High-growth scenario assumes that transit ridership will grow at an annual rate of 2.2 percent
between 2010 and 2030, the average annual rate of growth experienced between 1995 and 2010. It also
attempts to pay down the current $85.9-billion system preservation backlog (subject to the same cost-
bene t constraint). e annualized cost of this scenario is $24.5 billion.

State of Good Repair — Expansion vs. Preservation

State of Good Repair (SGR) is defined in this report as all transit capital assets being within their average service
life. This is a general construct that allows FTA to estimate system preservation needs. The analysis looks at the
age of all transit assets and adds the value of those that are past the age at which that type of asset is usually
replaced to a total reinvestment needs estimate. Some assets may continue to provide reliable service well past
the average replacement age and others will not; over the large number of assets nationally, the differences
average out. Some assets will need to be replaced, some will just get refurbished. Both types of cost are included
in the reinvestment total. SGR is a measure of system preservation needs, and failure to meet these needs results
in increased operating costs and poor service.

Expansion needs are treated separately in this analysis. They result from the need to add vehicles and route miles
to accommodate more riders. Estimates of future demand are, by their nature, speculative. Failure to meet this
type of need results in crowded vehicles and represents a lost opportunity to provide the benefits of transit to a
wider customer base.

ES-8 Executive Summary
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Description of Current System

Part | of this report summarizes the current state

of highways, bridges and transit systems, based
primarily on data through the year 2010 unless
otherwise noted. Chapter 1 discusses trends in
personal travel, drawing upon the 2009 National
Household Travel Survey, and presents data and
issues relating to highway freight movement.
Chapter 2 describes the characteristics of the
highway, bridge, and transit systems, and Chapter 6
provides data on the revenue collected and expended
for highways and transit.

U.S. Department of Transportation (DOT)
Strategic Plan, FY 2012-16

e latest U.S. DOT Strategic Plan presents ve
strategic goals for America’s transportation system:

Safety — Improve public health and safety by
reducing transportation-related fatalities and
injuries.

State of Good Repair — Ensure that the
United States proactively maintains its critical
transportation infrastructure in a state of good
repair.

Economic Competitiveness — Promote
transportation policies and investments that bring
lasting and equitable economic bene ts to the
Nation and its citizens.

Livable Communities — Foster livable
communities through place-based policies and
investments that increase the transportation
choices and access to transportation services.

Environmental Sustainability — Advance
environmentally sustainable policies and
investments that reduce carbon and other
harmful emissions from transportation sources.

Chapter 3 addresses issues relating to the State of
Good Repair goal, presenting data on the physical
conditions of highways, bridges, transit systems,

and transit vehicles. Chapter 4 addresses issues
pertaining to the Safety goal. Chapter 5 covers
topics relating to the goals for Livable Communities,
Environmental Sustainability, and Economic
Competitiveness.

Performance Management

Transportation Performance Management is a
strategic approach that uses system information to
make investment and policy decisions to achieve
national performance goals. A typical performance
management process would include the following
elements: (1) establish a set of goals/objectives;

(2) de ne measures that support achievement of the
goal or objective; (3) establish speci ¢ future targets
for the measures; (4) develop speci ¢ plans, budgets,
and programs to achieve the target outcome; and
(5) after the programs are implemented, assess their
results against the desired target. Any discrepancy
between the planned and actual outcomes can

be addressed by altering strategies. Performance
management is a continual improvement process.

In July 2012, the Moving Ahead for Progress

into the 21st Century Act (MAP-21) introduced
speci ¢ requirements for performance management
for highway and transit investments, establishing
national goals for safety, infrastructure condition,
congestion reduction, system reliability, freight
movement and economic activity, environmental
sustainability, and reduced project delivery time.

Federal Agencies are required to de ne the

measures and standards for achieving the goals
identi ed, unless de ned in MAP-21. e States

are to determine their own targets, while minimum
standards may be established by Federal agencies
where appropriate. States are to report progress
toward the targets established. Failure to meet targets
or develop plans has speci ¢ penalties for States:
reduction in funding or requirements to spend more
on the speci c¢ goal area. States are to report progress
toward the targets within 4 years of enactment of
MAP-21, and biennially thereafter.

Transit agencies that receive FTA grant funds are
similarly required to maintain asset management
plans, to set goals for achieving a state of good repair,
and to report asset inventory condition data to FTA
along with metrics demonstrating their progress
toward meeting their goals.

Description of Current System  CO-1
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CHAPTER 1

Household Travel

To fully understand daily travel, one must look at
it through the lens of the 300 million Americans
who use the transportation system to connect to
jobs, stores, schools, friends, relatives, healthcare,
recreational places, and more. e National
Household Travel Survey (NHTY) is the only
national source of travel data that connects daily
travel behavior with the characteristics of the
household and the individual making the trip.

e NHTS data re ect daily travel behavior of
the American public, and do not include freight
movement or commercial driving. Americans drove
30 billion fewer vehicle miles in 2008-2009 than in
the 2001-2002 NHTS survey period despite a nearly
10 percent population increase over that time.  ere
are many factors that could be causing this decline,
including: the recession, high gas prices during the
summer of 2008, changing demographics (e.g., the
aging of the population and smaller household sizes)
changing lifestyles of Americans (e.g., the increases
in telecommuting and cyber shopping or di erent
travel preferences), an increase in the availability
of quality transit service and other alternatives

Average Annual Person Miles per Household
by Trip Purpose
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to driving, or roadway congestion. e NHTS

results also show that transit ridership increased by
16 percent between the two survey periods; most

of the increase was in the shopping and social/
recreational activities categories. For all modes of
travel combined, average daily person miles of travel
per household dropped from 96.6 to 90.4.

CO-2 Description of Current System

By 2050, about one in four members of the U.S.
population will be over the age of 65. Maintaining
the mobility of this group is a major quality of life
issue. IS group is increasing in average age over
time, which may explain the recent decreases in their
per capita trips and miles traveled.

Like the population as a whole, the household
vehicle eet is also aging, with the average age of
household vehicles now reaching an all-time high of
9.4 years. Because more than half of the household
vehicles are now older than 9 years, recent
automotive advances in energy e ciency, air quality,
and safety are not fully represented in the vehicles
on the road.

Age of Household Vehicles

Model Years Percent of Total

<1 Year 5.7%
2-5 Years 28.6%
6-10 Years 32.2%
11-20 Years 26.9%
>20 Years 6.7%

Much attention has been given to changes in

the travel behavior of the Millennial generation,
generally de ned as those born between 1982 and
2000. e NHTS results indicate that youth travel
is declining as they are driving less, traveling less,
and taking shorter trips compared with previous
generations. Recent research has identi ed several
contributing factors to this trend, including:

Technology in uences travel and how youth get
their information.

Youth concerns for the environment play a role in
their travel decisions.

More youth prefer to live in high-density areas
where there are more modal options and shorter
trip lengths.

High unemployment and personal income
constraints limit resources for travel and cause
youth to live with parents longer.

Increases in driver’s licensing restrictions have
resulted in more youth waiting longer to get their
license.
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CHAPTER 1

Freight Movement

e freight transportation system plays a major role
in promoting and sustaining the economic vitality of
the United States. Various businesses, ranging from
companies that mine raw materials that are used
to manufacture goods to retail companies selling
household goods or o  ce products, rely on the U.S.
freight transportation system to have their products
picked-up and/or delivered.

ough the system includes a variety of
transportation modes (highway, railroad, waterway,
aviation, and pipeline), some of which are publicly
owned and others of which are privately owned,
most of the system has a high degree of connectivity.

is allows freight carriers to operate more
e ciently and shippers to use the most economically
e ective mode or modes for shipping their goods.

e well-developed transportation system currently
handles over 50 million tons of freight each day,
with over two-thirds of that amount being carried
by trucks. is high volume of freight movement,
which has grown steadily over the last few decades
due to the ease of transport in the United States
and an increase in interregional domestic and
international trade, is putting increasing stress on
the transportation system. Freight volumes are
expected to continue to increase across all modes
in the coming years, challenging the transportation
system even more.

Based on projections from the FHWA Freight
Analysis Framework, combined tonnage for all
freight modes is projected to increase by 1.4 percent
per year over the next 30 years to 27.4 billion in
2040. e weight of shipments carried by trucks

is projected to increase by 1.3 percent per year
during this period, rising from 12.5 billion tons to
18.5 billion tons.

ough trucking typically is considered a faster
mode and handles a large volume (87 percent)
of high-value, time-sensitive goods, it also hands
a surprising share (71 percent) of lower-value
bulk tonnage. is share includes movement of

Weight of Shipments by Transportation Mode
(Millions of Tons)

Average Annual

2040 Growth,

Mode 2010 Projected 2010-2040
Truck 12,490 18,503 1.3%
Rail 1,776 2,353 0.9%
Water 860 1,263 1.3%
Air, Air & Truck* 12 43 4.4%
Multiple Modes & 4 555 5991 2.6%
Malil

Pipeline 1,494 1,818 0.7%
Other & Unknown 302 514 1.8%
Total 18,313 27,484 1.4%

*Includes air cargo movements that are shipped via truck at
the ends of the trips.

agricultural products from farms, local distribution
of gasoline, and pickup of municipal solid waste.

e growth in freight shipments will make it more
di cult for freight carriers to continue to operate
e ciently, particularly if capacity expansions and/or
operational improvements are not implemented on
major freight corridors and at major freight nodes.
In turn, decreased operational e ciency would
increase transportation costs, negatively impacting
carriers, shippers, and ultimately consumers.

e increased focus on freight transportation
needs in the Moving Ahead for Progress in the
21% Century (MAP-21) surface transportation
reauthorization legislation should help address
the growing freight needs in the United States. By
designating a national freight network, requiring
the formulation of a national freight strategic plan,
and re ning transportation investment and planning
tools to evaluate freight projects, among other
requirements, freight transportation needs should
become more easily identi able, and transportation
funding decisions should become more strategic
in nature.  ese legislative changes will likely help
enhance the U.S. freight transportation system in
the long term.
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CHAPTER 2

System Characteristics: Highways and Bridges

Spanning more than 4.08 million miles and
including 604,493 bridges, the Nation’s public road
network facilitated slightly less than three trillion
VMT in 2010. Local governments owned

77.5 percent of the Nation’s public road mileage and
50.2 percent of the Nation’s bridges in 2010; States
owned 19.1 percent of mileage and 48.2 percent of
bridges; the Federal government owned 3.4 percent
of mileage and 1.3 percent of bridges.

2010 Mileage and Bridges by Owner

Bridges

Highway Miles
Other
0.3%

Federal
1.3%

Federal
3.4%

As of 2010, the National Highway System (NHS)
included 162,876 miles of the Nation’s key corridors
(4.0 percent of total mileage) which carried

43.0 percent of VMT. e revised NHS criteria in
MAP-21 will add to the NHS most of the principal
arterial mileage that is not currently part of the
system. If all principal arterial mileage were added,
this would cover 5.5 percent of the Nation’s route
miles and 55.2 percent of VMT. (s estimate of
the extent of the enhanced NHS is used in Chapters
7 and 8 in developing 20-year NHS investment/
performance projections.)

MAP-21 requires the creation and de nition of a
new National Freight Network, which is intended
to include the most important urban, rural, and
intercity routes for commercial truck movements.

is network will include a Primary Freight
Network of up to 27,000 miles to be designated
by the U.S. DOT, other Interstate highways not
included in the Primary Freight Network, and
Critical Rural Freight Corridors to be designated by
the States.

CO-4 Description of Current System

Rural mileage (in areas with population less than
5,000) decreased an at an average annual rate of
0.4 percent between 2000 and 2010, in part due to
the expansion of urban area boundaries following
the 2000 Census. Urban mileage increased at a rate
of 2.5 percent annually during this period.

Roads are functionally classi ed based on the
purpose they serve in terms of providing mobility
and access. Almost half of the Nation’s road mileage
is classi ed as rural local, but these roads carry only
4.5 percent of VMT.

2010 Percentage of Highway Miles, Bridges, and
Vehicle Miles Traveled by Functional System

Functional System WIHES VMT Bridges
Rural Areas
Interstate 0.7% 8.2% 4.2%
Other Principal Arterial 2.2% 6.8% 6.0%
Minor Arterial 3.3% 5.1% 6.5%
Major Collector 10.2% 6.0% 15.4%
Minor Collector 6.4% 1.8% 7.9%
Local 49.7% 4.5% 34.0%
Subtotal Rural 72.7% 32.9% 73.9%
Urban Areas
Interstate 0.4% 16.0% 5.0%
g;r;?;gvig\;vay and 03%  6.7% 3.3%
Other Principal Arterial 1.6% 15.5% 4.5%
Minor Arterial 2.6% 13.0% 4.6%
Major Collector 2.8% 6.1% 3.4%
Minor Collector 0.0% 0.1%
Local 19.6% 9.7% 5.3%
Subtotal Urban 27.3% 67.1% 26.1%
Total 100.0%  100.0% 100.0%

Bridges on rural other freeway and expressway included under
rural other principal arterial. Bridges on urban minor collector
included under urban major collector.

e term “Federal-aid Highways” refers to the subset
of the road network that is generally eligible for
Federal funding assistance under most programs,
this excludes roads functionally classi ed as rural
minor collector, rural local or urban local. Federal-
aid highways make up 24.7 percent of the nation’s
mileage, but carry 84.6 percent of VMT.
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CHAPTER 2
System Characteristics: Transit

Between 2000 and 2010, transit system coverage,
capacity, and use in the United States all experienced
steady growth. In 2010, there were 728 agencies
(709 public agencies) in urbanized areas required

to submit data to the National Transit Database
(NTD). All but 148 of these agencies operated more
than one mode.  ere were also 1,582 rural transit
operators that reported. Urban reporters operated
612 motor bus systems, 587 demand response
systems, 18 heavy rail systems, 30 commuter rail
systems, and 33 light rail systems.  ere were also
70 transit vanpool systems, 20 ferryboat systems,

5 trolleybus systems, 3 automated guideway systems,
3 inclined plane systems, and 1 cable car system.

U.S. transit systems operated 74,319 motor buses,
33,458 vans, 11,434 heavy rail vehicles, 7,072
commuter rail cars, and 2,118 light rail cars. Transit
providers operated 12,438 miles of track and served
3,175 stations. Almost all transit providers are
included in these counts, excepting those that do not
receive FTA grant funds and choose not to report to
NTD.

Motor bus and heavy rail modes continue to be
the largest segments of the industry, providing
51.6 percent and 35.6 percent of all transit trips,
respectively. Commuter rail, with 4.6 percent of
trips, supports a relatively high share of passenger
miles (20.0 percent) due to its greater average trip
length (23.4 miles compared with 4.0 for bus,

4.6 for heavy rail, and 4.8 for light rail). Light rail

is the fastest-growing rail mode (with passenger
miles traveled [PMT] growing at 5.0 percent per
year between 2000 and 2010) but still provided
only 4.1 percent of transit PMT in 2010. Vanpool
growth during that period was 10.3 percent per year,
substantially outpacing the 0.9-percent growth in
motor bus passenger miles; however, while motor
buses provided 39.1 percent of all PMT, vanpools
accounted for only 2.1 percent.

Transit systems are concentrated in the 42
urbanized areas with populations of more than
1 million people.  ese areas contain about half
of the U.S. population, but their higher population
densities and long-term investments in transit
infrastructure support 89 percent of all transit trips
on 77 percent of the vehicle revenue miles.

Rural transit operators reported 123.2 million
unlinked passenger trips on 570 million vehicle
revenue miles. is included 61 Indian tribes that
provided 1,008,701 unlinked passenger trips. Rural
systems provide both traditional xed-route and
demand response services. In 2010, there were 1,180
demand response systems, including 30 systems
added since 2008, and 530 motor bus systems,
including 36 added since 2008. Sixteen rural
systems reported vanpool operations.

Rural service is provided in every State, and 327
urbanized area agencies reported providing service to
rural areas as well.

Annual U.S. Unlinked Transit Passenger Trips, 1995-2011
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CHAPTER 3

System Conditions: Highways

Highway users are economically impacted by

the conditions of the highways and bridges they
utilize. Users are more likely to incur higher
vehicle maintenance costs for travel on roads

with poor pavement conditions, particularly on
higher speed roads like Interstate highways. Poor
pavement conditions may also increase travel time
due to drivers slowing down and avoiding risks
like potholes, which can also escalate the level of
congestion on the Nation’s most traveled roadways.

Urban centers facilitate more than two-thirds of
VMT on the Nation’s highway system. Pavement
conditions in urban settings tend to deteriorate at
a faster rate because of the higher usage. Replacing
pavement in urban centers is also challenging
because roadwork can exacerbate congestion.

e Highway Performance Monitoring System
(HPMS) includes data on pavement ride quality on
Federal-aid highways, which includes about one-
quarter of the Nation’s mileage. Between 2000 and
2010, the percentage of rural VMT on pavements
classi ed as having acceptable ride quality declined
from 93.8 percent to 87.8 percent. However,
the percent of rural VMT on pavements with
good ride quality (a subset of the acceptable ride
quality classi cation) increased from 55.2 percent
to 64.6 percent. e share of urban VMT on
pavements with good ride quality rose from
35.0 percent in 2000 to 44.0 percent in 2010, while
the share on pavements with acceptable ride quality
declined from 80.3 percent to 79.4 percent.

Percent of Federal-aid Highway VMT on Pavements
With Good and Acceptable Ride Quality

Calendar Year

e share of National Highway System (NHS)
VMT on pavements with good ride quality rose
from 48 percent in 2000 to 60 percent in 2010.

Bridges are another vital component for the Nation’s
highway system. Two terms used to summarize
bridge de ciencies are “structurally de cient” and
“functionally obsolete.” Structural de ciencies

are characterized by deteriorated conditions of

signi cant bridge elements and potentially reduced
load-carrying capacity, but do not necessarily

imply safety concerns. Functional obsolescence is
characterized by bridges not meeting current design
standards, such as lane width or number of lanes,
relative to the tra ¢ volume carried by the bridge.

e percentage of NHS bridges classi ed as de cient
decreased from 23.7 percent in 2000 to 21.4 percent
in 2010. Of the 116,669 bridges on the NHS
in 2010, 5.1 percent of bridges were classi ed as
structurally de cient while 16.3 percent of bridges
were classi ed as functionally obsolete.

Percentage of NHS Bridges Classified
as Deficient, 2000-2010
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Ride Quality 2000 2008 2010
Good (IRl < 95)
Rural 55.2% 62.5% 64.6%
Urban 35.0% 38.9% 44.0%
Total 42.8% 46.4% 50.6%
Acceptable (IRl £ 170)
Rural 93.8% 94.8% 87.8%
Urban 80.3% 81.0% 79.4%
Total 85.5% 85.4% 82.0%
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Almost 68.5 percent of the Nation’s 604,493 bridges
were 26 years old or older as of 2010, up from

67.2 percent in 2000. e share of total bridges
classi ed as structurally de cient as of 2010 was
11.5 percent, and 12.8 percent of bridges were
functionally obsolete.
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CHAPTER 3

System Conditions: Transit

is edition of the C&P report discusses levels
of investment needed to achieve a “state of good
repair” benchmark. e FTA uses a numerical
condition rating scale ranging from 1 to 5 (detailed
in Chapter 3) to describe the relative condition of
transit assets as estimated by the Transit Economic
Requirements Model (TERM). Assets are considered
to be in a state of good repair when the physical
condition of that asset is at or above a condition
rating value of 2.5 (the mid-point of the marginal
range). An entire transit system is considered to
be in a state of good repair when all of its assets
are rated at or above the 2.5 threshold rating.  is
report estimates the cost of replacing all assets in
the national inventory that are past their useful life
(that is, below the 2.5 condition rating) to be a total
of $85.9 billion. is is 13 percent of the estimated
total asset value of $678.9 billion for the entire U.S.
transit industry.

e cost-weighted average condition rating over
all bus types is at the bottom of the adequate
range (3.0), slightly lower than it has been for
the past decade. e full-size bus eet shows
decreases in average age and percentage of vehicles
that are below the state of good repair replacement
threshold. e average age of the bus eet is now
6.1 years.

A reduction of 1.2 percent in the number of full-
sized buses may indicate that older vehicles are
being removed from the eet. If so, this represents a
welcome reversal of trends seen in the 2010 edition
of this report. e total number of vehicles reported
IS up 14 percent over the last 4 years. is is driven
by a 46-percent increase in the number of vans and
a 42-percent increase in the number of articulated
buses (extra-long buses with two connected
passenger compartments) during this 4-year period.

e cost-weighted average condition rating
for all rail vehicles is near the middle of the
adequate range (3.5), where it has been without
appreciable change for the past decade. With

average conditions and ages being quite stable over
the last 5 years, the most signi cant aspect of the
rail vehicle data presented here is the steady growth
in the size of the eet, which increased at an average
annual rate of 2.1 percent between 2000 and 2010.
By comparison, the U.S. population increased at an
average annual rate of only 0.93 percent.

Non-vehicle transit rail assets represent the
biggest challenge to achieving a state of good
repair. e estimated replacement value of guideway
elements (track, ties, switches, ballast, tunnels,

and elevated structures) is $213.0 billion, of
which $35.8 billion is for assets in poor condition
(17 percent) and $22.6 billion is for assets in
marginal condition. e replacement value of train
systems (power, communication, and train control
equipment) is estimated at $93.6 billion, of which
$13.7 billion is for systems in poor condition

(15 percent) and $15.3 billion is for systems in
marginal condition. e relatively large proportion
of guideway and systems assets that are in poor
condition, and the magnitude of the $49.5-billion
investment required to replace them, represents a
major challenge to the rail transit industry.

Distribution of Asset Physical Conditions
by Asset Type for All Rail
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CHAPTER 4

Safety: Highways

ere has been considerable improvement in
highway safety since Federal legislation rst
addressed the issue in 1966; in that year alone,
50,894 Americans lost their lives in crashes. Tra ¢
deaths reached their highest point in 1972 with
54,589 fatalities, then declined sharply following the
implementation of a national speed limit, reaching a
low of 39,250 fatalities in 1992. Between 1992 and
2006, there was more limited progress in reducing
the number of fatalities, and by 2006 the annual
number of fatalities had risen to 42,708. e annual
number of tra ¢ deaths has subsequently declined,;
there were 32,885 fatalities in 2010, a record low in
the post-1966 era.

e fatality rate per VMT provides a metric that
allows transportation professionals to consider
fatalities in terms of the additional exposure
associated with driving more miles. In 1966, the
fatality rate was 5.50 fatalities per 100 million
VMT. By 2010, the fatality rate had declined to
1.11 per 100 million VMT. It is also worth noting
that the number of fatalities decreased by 23 percent
between 2006 and 2010, coinciding with the timing
of the implementation of FHWA's Highway Safety
Improvement Program (HSIP).

Highway Fatality Rates, 2000 to 2010
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At the same time that the overall number of fatalities
dropped by more than 26 percent in 20 years
(between 1990 and 2010), the overall number of

tra c-related injuries also decreased by almost

CO-8 Description of Current System

35 percent (from 3.2 million to 2.1 million).
Injuries increased between 1992 and 1996, but have
steadily declined since then. In 1990, the injury
rate was 151 per 100 million VMT; by 2010, the
number had dropped by almost 53 percent to 71
per 100 million VMT.

FHWA has three focus areas related to the reduction
of crashes: roadway departures, intersections,

and pedestrian crashes.  ese three focus areas

have been selected because they account for a
noteworthy portion of overall fatalities and represent
an opportunity to signi cantly impact the overall
number of fatalities and serious injuries. In 2010,
roadway departure, intersection, and pedestrian
fatalities accounted for 52.9 percent, 20.3 percent,
and 13.0 percent, respectively, of all crash fatalities.

Highway Fatalities by Crash Type, 2000 to 2010

Percent

2000 2010 Change

Roadway Departures 23,046 17,389 -24.5%
Intersection-Related 8,689 6,758 -22.2%
Pedestrian-Related 4,763 4,280 -10.1%

In 2010, there were 17,389 roadway departure
fatalities. In some cases, the vehicle crossed the
centerline and struck another vehicle, hitting

it head-on or sideswiping it. In other cases, the
vehicle left the roadway and struck one or more
manmade or natural objects, such as utility poles,
embankments, guardrails, trees, or parked vehicles.

Of the 32,885 fatalities that occurred in 2010,
6,673 occurred at intersections. Rural intersections
accounted for 38.3 percent of intersection fatalities
and urban accounted for 61.7 percent.

e number of pedestrian fatalities decreased
10.1 percent, from 4,763 in 2000 to 4,280 in 2010.
Total nonmotorist fatalities (including pedestrians,
bicyclists, etc.) decreased from 5,597 in 2000 to an
11-year low of 4,888 in 2009 before rising to 5,080
in 2010.



CHAPTER OVERVIEWS

CHAPTER 4

Safety: Transit

Based on the number of fatalities and

injuries reported on an annual basis, public
transportation generally experiences lower rates
of incident, fatality, and injury than other modes
of transportation in the same year. However,
serious incidents do occur, and the potential

for catastrophic events remains. Several transit
agencies in recent years have had major accidents
that resulted in fatalities, injuries, and signi cant
property damage. e National Transportation
Safety Board (NTSB) has investigated a number of
these accidents and has issued reports identifying
their probable causes and the factors that
contributed to them. Since 2004, the NTSB has
reported on nine transit accidents that, collectively,
resulted in 15 fatalities, 297 injuries, and over

$30 million in property damage.

Since 2002, there has been no signi cant
decrease in the rate of transit fatalities,
excluding suicides. From 2002 to 2010, the
number of fatalities has remained relatively at
while the rate per 100 million passenger miles

has declined slightly due to increasing ridership.
Unlike other modes, such as highway travel,
public transportation has not achieved a consistent
decrease in fatalities.

Transit interaction with pedestrians, cyclists,

and motorists at rail grade crossings, pedestrian
crosswalks, and intersections largely drives overall
transit safety performance. e majority of fatalities
and injuries in public transportation result from
interaction with the public on busy city streets,
from suicides, and from trespassing on transit
right-of-way and facilities. Pedestrian fatalities
accounted for 29 percent of all transit fatalities in
2010.

Although public fatalities have been decreasing in
recent years, suicides have steadily increased.  is
change could be attributed to improvements arising

from clari cations to the procedures for reporting
and distinguishing between trespasser fatalities

and suicides, or it could indicate a rising trend of
suicides in public transportation environments. On
average, fatalities involving suicides and persons
who are not transit passengers or patrons (usually
pedestrians and drivers) account for about

75 percent of all public transportation fatalities.

Annual Transit Fatality Rates by Highway Mode,

2002-2010

= 2.0 =t |Vlotor Bus Demand Response |‘
o

s

215 -

=

o

o

-

5 1.0 A

o

[}

@

.‘_‘E 0.5 1 W
T

LL

0.0 T T T T T T T T
2002 2004 2006 2008 2010

Note: Fatality totals include both Directly Operated (DO) and
Purchased Transportation (PT) service types.

Annual Transit Fatality Rates by Rail Mode,
2002-2010

2.25
2.00 - = Heavy Rail

Light Rail |

1.75 A
1.50 A
1.25 A
1.00 -
0.75 A
0.50 A

0.25 A

0.00

Fatalities per 100 Million PMT

2002 2004 2006 2008 2010

Note: Fatality totals include both Directly Operated (DO) and
Purchased Transportation (PT) service types.

Description of Current System  CO-9



CHAPTER OVERVIEWS

CHAPTER 5

System Performance: Highways

is chapter relates to three of the goals in the
U.S. DOT Strategic Plan FY 2012-FY2016: (1) to
“Foster livable communities through place-based
policies and investments that increase transportation
choices and access to transportation services;” (2) to
“Advance environmentally sustainable policies and
investments that reduce carbon and other harmful
emissions from transportation sources;” and (3) to
“Promote transportation policies and investments
that bring lasting and equitable economic bene ts to
the Nation and its citizens.”

Sustainable Transportation Systems
Transportation systems that balance the access and
mobility needs of all users—maotorists, truckers,
emergency vehicles, bicyclists, pedestrians, and
transit riders—are an important aspect of livable
communities. Incorporating community input and
other livability considerations into transportation,
land use, and housing policies can help improve
public health and safety, lower infrastructure costs,
reduce combined household transportation and
housing costs, reduce vehicle miles traveled, and
improve air and water quality, among many other
bene ts.

Sustainability emphasizes the natural environment,
the economic e ciency of the transportation system,
and societal needs (e.g., mobility, accessibility, and
safety). Transportation agencies currently address
sustainability through a wide range of initiatives,
such as Intelligent Transportation Systems, linking
transportation and land use decision-making,
linking planning and environment, and addressing
requirements of the National Environmental
Policy Act. From an environmental sustainability
perspective, FHWA helps ensure that regions
continue to make progress towards their air-quality
standards through the Congestion Mitigation and
Air Quality Improvement (CMAQ) Program,
promoting strategies to reduce greenhouse gas
emissions, and assisting transportation agencies

in adapting to the impacts of climate change and
extreme weather events.

CO-10 Description of Current System

Economic Competitiveness

Maintaining economic competitiveness means
increasing and maximizing the contribution of the
transportation system to economic growth.

Heavy congestion has an adverse impact on the
American economy. e problem is of particular
concern to rms involved in logistics and
distribution. As just-in-time delivery increases,

rms need an integrated transportation network
that allows for the reliable, predictable shipment of
goods. If travel time were to increase or reliability
were to decrease, businesses would need to increase
average inventory levels to compensate, which
increases storage costs and adds to the nal costs of
goods.

Congestion results when tra ¢ demand approaches
or exceeds the available capacity of the system.
Recurring congestion occurs in roughly the same
place and time on the same days of the week if

the physical infrastructure is not adequate to
accommodate demand during peak periods.
Nonrecurring congestion is caused by temporary
disruptions that take away part of the roadway
from use. e three main causes of nonrecurring
congestion are: incidents ranging from a at tire to
an overturned hazardous material truck, work zones,
and weather.

Sources of Congestion

Poor Signal ~ Special
Work  Timing Events/
Zones 5% Other
10% 2%

Bad Inadequate
Weather Physical
15% Capacity
(Bottle-
necks)
40%
Traffic
Incidents

25%
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CHAPTER 5

System Performance: Transit

e transit industry has been successful at meeting
the growing demand for its services in communities
across the country. While many transit agencies
experienced budget reductions during the last
decade, analyses of transit data from the end of the

last decade show steady increases in service provided.

Is is accompanied by improvements in a number
of e ciency indicators and in ridership.

Between 2000 and 2010, transit route miles of
service and vehicle revenue miles on those routes
have steadily increased for all the major transit
modes. s has been done without signi cant
decreases in vehicle occupancy. In addition, the
mean distance transit vehicles operated between
mechanical breakdowns has decreased (by

14 percent).

Between 2000 and 2010, transit agencies
provided substantially more service. e overall
annual rate of growth in urban directional route
miles was 1.9 percent with a range from 0.4 percent
for heavy rail to 6.0 percent for light rail, and bus
route miles grew at 1.9 percent per year. is has
resulted in 21 percent more route miles available to
the public with growth focused on the light rail and
commuter rail systems that are most likely to attract
riders from automobiles.

Growth in route miles was matched by 2.0-percent
annual overall growth in vehicle revenue miles.

Is indicates that the new route miles are being
served at a frequency similar to that of the previous
routes. is demonstrates a true expansion of service
to more neighborhoods and more people. Vehicle
revenue mile growth for vanpools was particularly

large, but recent increases in reporting account for
much of this increase.

Growth in service o ered was almost matched
by growth in ridership. In spite of steady growth
in route miles and revenue miles, average vehicle
occupancy levels remained stable. Passenger miles
traveled grew at a 1.6-percent annual pace while
the number of unlinked passenger trips grew at a
1.3 percent annual pace. isissigni cantly faster
than the growth in the U.S. population during

this period (0.93 percent), possibly suggesting that
transit has been able to attract riders who previously
used other modes of travel. Increased availability of
transit service has undoubtedly been a factor in this
success.

e two fastest-growing rail modes—Iight rail and
commuter rail—did have some trouble maintaining
occupancy levels; their per-vehicle occupancies are
down 9.2 percent and 9.8 percent, respectively, since
2000. e other major modes are largely unchanged.
Several urbanized areas, including Denver, Phoenix,
Seattle, Charlotte, and Salt Lake City, recently
opened new light rail systems and it typically takes
several years for a new system to realize its full
ridership potential.

Productivity per active vehicle increased between
2000 and 2010. Vehicle in-service mileage increased
steadily from 2000 to 2008 before leveling o
between 2008 and 2010. For the decade, all the
major modes showed increases in vehicle use. Light
rail and demand response have shown a particularly
strong improvement in vehicle miles per active
vehicle.

Rail and Nonrail Vehicle Revenue Miles, 2000-2010

Average Annual

Miles (Millions) Rate of Change
Transit Mode 2000 2002 2004 2006 2008 2010 2010/2000

Rail 879 925 963 997 1,054 1,056 1.9%
Heavy Rail 578 603 625 634 655 647 1.1%
Commuter Rail 248 259 269 287 309 315 2.4%
Light Rail 51 60 67 73 86 92 6.0%
Other Rail 2 3 2 3 3 2 1.7%
Motor Bus 1,764 1,864 1,885 1,910 1,956 1,917 0.8%
Demand Response 452 525 561 607 688 718 4.7%
Vanpool 62 71 78 110 157 181 11.3%
Ferryboat 2 3 3 3 3 3 5.0%
Trolleybus 14 13 13 12 11 12 -1.8%
Other Nonrail 28 26 46 32 25 32 1.5%

Total 3,201 3,427 3,549 3,671 3,895 3,920 2.0%
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Highway revenue totaling $221.0 billion was
collected by all levels of government in 2010, while
$205.3 billion was spent on highways during the
year. ( enetdi erence of $15.7 billion was added
into reserves for use in future years.)

User charges such as motor-fuel and motor-vehicle
tax receipts and tolls have traditionally provided
the majority of the combined revenues raised
for highway and bridge programs by all levels of
government. However, at the Federal level, the total
proceeds to the Highway Trust Fund (HTF) from
dedicated excise taxes have fallen below annual
expenditures for several years. As recently as 2007,
the share of Federal highway revenue derived from
user charges was 92.8 percent, but this share has
subsequently dropped to 48.8 percent in 2010.

is decline is the result of a legislated $14.7 billion
transfer of general funds to the HTF, as well as the
expenditure in 2010 of $11.9 billion of funding
authorized by the Recovery Act.

In 2010, $93.8 billion (42.5 percent, down from
62.0 percent in 2000) of the revenue generated

for spending on highways and bridges by all

levels of government came from highway-user
charges. General fund appropriations totaled

$58.6 billion (26.5 percent) and bond proceeds
totaled $33.0 billion (14.9 percent). All other
sources such as property taxes, other taxes and fees,
lottery proceeds, interest income, and miscellaneous
receipts totaled $35.5 billion (16.1 percent).

Revenue Sources for Highways, 2010
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12.2%
Motor-Fuel
Taxes

26.0% General

Funds
26.5%

CO-12 Description of Current System

Of the $205.3 billion spent on highways in 2010,
$100.2 billion (48.8 percent) was used for capital
investment. Spending on routine maintenance and
tra c services totaled $48.8 billion (23.8 percent),
administrative costs (including planning and
research) were $16.2 billion, $18.1 billion was spent
on highway patrol and safety programs, $9.8 billion
was used to pay interest, and $12.3 billion was used
for bond retirement.

Highway Expenditure by Type, 2010
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e portion of total capital spending directed
toward system rehabilitation (resurfacing or
replacing existing pavements and rehabilitating or
replacing existing bridges) rose from $46.2 billion
(51.1 percent of the total) in 2008 to $60.0 billion
(59.9 percent of the total) in 2010, an increase
of almost 30 percent over the 2 years which was
partly driven by additional funding provided by the
Recovery Act.

Federal cash expenditures for capital purposes
grew at an average annual rate of 5.4 percent
from $26.1 billion in 2000 to $44.4 billion in
2010; combined State and local capital spending
grew by 4.7 percent per year during this period.
Consequently, the Federally funded share of
total capital outlay rose during this period (from
42.6 percent to 44.3 percent).

Inin ation-adjusted, constant-dollar terms, highway
capital spending increased at an average annual

rate of 3.2 percent from 2000 to 2010, while total
highway expenditures grew 3.1 percent per year.
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In 2010, $54.3 billion was generated from

all sources to nance transit investment and
operations. Transit funding comes from public funds
allocated by Federal, State, and local governments
and system-generated revenues earned by transit
agencies from the provision of transit services. Of
the funds generated in 2010, 73.9 percent

($40.2 billion) came from public sources and

26.1 percent came from passenger fares

($12.1 billion) and other system-generated revenue
sources ($2.0 billion). e Federal share of this was
$10.4 billion (25.8 percent of total public funding
and 19.1 percent of all funding). Local jurisdictions
provided the bulk of transit funds: $18.0 billion in
2010, or 44.9 percent of total public funds and
33.2 percent of all funding.

In 2010, total public transit agency expenditures
for capital investment were $16.6 billion.
Annually authorized Federal funds, $4.4 billion,
made up 26.6 percent of these capital expenditures.
Federal funds from the American Recovery and
Reinvestment Act provided another 14.5 percent.
State funds provided an additional 14.2 percent and
local funds provided the remaining 44.6 percent.

Of total 2010 transit capital expenditures,
72.0 percent ($11.9 billion) was invested in
rail modes of transportation, compared with
28.0 percent ($4.6 billion) invested in nonrail
modes. is investment distribution has been
consistent over the last decade.

In 2010, $37.8 billion was expended on transit
operating expenses (wages, salaries, fuel, spare
parts, preventive maintenance, support services,
and leases). e Federal share of this has increased
from the 2008 level of 7.1 percent to 9.4 percent.

e share generated from system revenues remained
relatively stable. e State share decreased slightly
from 25.8 percent in 2008 to 25.0 percent. e
local share of operating expenditures (28.2 percent)
has been stable for several years.

e average annual increase in operating
expenditures per vehicle revenue mile for all
modes combined between 2000 and 2010 was
1.3 percent. Because vehicle capacity varies across
transit modes, it is customary to analyze operating
costs per capacity equivalent mile. By this standard,
the cost per mile to run a bus is $9.60 while the
cost to run the same number of seats on a heavy rail
vehicle is $3.98. Demand response (mostly provided
by vans) is the most expensive to operate; a mile of
bus-equivalent demand-response seats would cost
$25.48.

Bus operating cost increases (2.0 percent per year)
and demand response increases (3.1 percent per
year) have been higher than those experienced by the
rail modes (1.0 percent for heavy rail, -0.1 percent
for commuter rail, and 0.4 percent for light rail).

Since 2004, some preventative maintenance costs—
normally considered operating expenses—have been
eligible for FTA reimbursement as capital expenses;
they are shown separately in the gure below.

Applications of Federal Funds for Transit Operating and Capital Expenditures, 2000—-2010
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Source: National Transit Database.
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Investment/Performance Analysis

e methods and assumptions used to analyze future
highway, bridge, and transit investment scenarios for
this report are continuously evolving to incorporate
new analytical methods, new data and evidence, and
changes in transportation planning objectives.

Traditional engineering-based analytical tools
focus mainly on estimating transportation agency
costs to maintain or improve the conditions and
performance of infrastructure.  is type of analytical
approach can provide valuable information about
the cost e ectiveness of transportation system
investments from the public agency perspective,
including the optimal pattern of investment to
minimize life-cycle costs. However, this approach
does not fully consider the potential bene ts to
users of transportation services from maintaining
or improving the conditions and performance of
transportation infrastructure.

e investment/performance analyses presented in
Chapters 7 through 10 were developed using the
Highway Economic Requirements System (HERS),
the National Bridge Investment Analysis System
(NBIAS), and the Transit Economic Requirements
Model (TERM). Each of these tools has a broader
focus than traditional engineering-based models
and takes into account the value of the services that
transportation infrastructure provides to its users
as well as some of the impacts that transportation
activity has on non-users. Although HERS,
TERM, and NBIAS all use bene t-cost analysis,
their methods for implementing this analysis di er
signi cantly. e highway, transit, and bridge
models each rely on separate databases, making use
of the speci ¢ data available for each mode of the
transportation system and addressing issues unique
to that mode. e methodologies used to analyze
investment for highways, bridges, and transit are
detailed in Appendices A, B, and C.

e economic approach to transportation
investment relies fundamentally upon an analysis
and comparison of the bene ts and costs of
potential investments. Projects that yield bene ts
whose value exceeds their costs have the potential

CO-14 Investment/Performance Analysis

to increase societal welfare and are thus considered
“economically e cient.” In practice, however, data
limitations and other factors prevent any bene t-
cost analysis from being fully comprehensive, and
attaining national breadth of perspective for this
report’s analyses required that the scope be limited
in other ways. e analyses do not consider, for
example, environmental impacts of increased water
runo from highway pavements, barrier e ects

of highways for human and animal populations,
the health bene ts from the additional walking
activity when travelers go by transit rather than by
car, and some other impacts related to livability.

e analyses also do not consider transportation
investments packaged across modes or with demand
management measures or land use policies. Future
editions of the C&P report may address these issues
through evidence obtained from more regionally
focused modeling frameworks.

Bene tsand costs are measured in this report’s
analysis in constant 2010 dollars to eliminate
the e ect of any general in ation that may be
expected to occur in subsequent years. For some
prices, however, the analysis projects increases at
arate di erent from the general rate of in ation.
ese include the price of motor fuels, the cost to
society of carbon emissions, and, in the Chapter 10
sensitivity analysis, the value of travel time savings.

e models used in this report’s analysis produce
single-valued best estimates of future outcomes
rather than probability distributions of outcomes.

e sensitivity analysis conducted in
Chapter 10 addresses the uncertainty in parameter
values (discount rates, value of time saved, statistical
value of lives saved, etc.). For any year, the projected
outcomes are more subject to forecasting error
than the di erences between projected outcomes at
alternative levels of investment.

Chapter 7 analyzes the projected impacts of
alternative levels of future investment on measures
of physical condition, operational performance, and
bene ts to system users. Each alternative pertains
to investment from 2011 through 2030, and is
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PART I

Investment/Performance Analysis

presented as an annual average level of investment
and in terms of the annual rate of increase or
decrease in investment that would produce that
annual average. Both the level and rate of growth in
investment are measured using constant

2010 dollars.

In addition to a primary set of analyses assuming
State-provided VMT forecasts for highways and
Metropolitan Planning Organization (MPO)-
provided passenger miles traveled (PMT) forecasts
for transit, Chapter 7 also includes a secondary

set of analyses assuming a continuation of 15-year
growth trends. For highways, this alternative travel
growth rate is lower than the State forecasts; for
transit, the alternative growth rate is higher than the
MPO forecasts.

Chapter 8 examines several scenarios distilled from
the investment alternatives considered in

Chapter 7. Some of the scenarios are oriented
toward maintaining di erent aspects of system
condition and performance or achieving a speci ed
minimum level of performance, while others link to
broader measures of system user bene ts.

e capital investment scenario projections
re ect complex technical analyses that attempt to
predict the impact that capital investment may
have on the future conditions and performance
of the transportation system.  ese scenarios are
intended to be illustrative, and the Department
does not endorse any of them as a target level of
investment.

is report does not attempt to address issues of cost
responsibility. e investment scenarios predict the
impact that particular levels of combined Federal,
State, local, and private investment might have on
the overall conditions and performance of highways,
bridges, and transit.

In considering the system condition and
performance projections in this report’s capital
investment scenarios, it is important to note that
they represent what could be achievable assuming
a particular level of investment, rather than what

would be achieved. e models used to develop the
projections generally assume that, when funding is
constrained, the bene t-cost ratio (BCR) establishes
the order of precedence among potential capital
projects, with projects with higher BCRs being
selected rst. In actual practice, the BCR generally
omits some types of bene ts and costs because of

di culties in valuing them monetarily, and these
other bene ts and costs can and do a ect project
selection.

Also, some potential capital investments selected
by the models, regardless of their economic merits
or impact on conditions and performance, may be
infeasible for political or other reasons. As a result,
the supply of feasible cost-bene cial projects could
be lower than the levels estimated by the modeling
assumptions of some scenarios.

Chapter 9 provides supplemental scenario

analyses, including comparisons of the investment
requirements identi ed for selected scenarios

in this report with those presented in previous
editions. s includes a comparison of the 20-year
projections from the 1991 C&P Report with what
actually occurred in terms of VMT, conditions, and
performance. Issues relating to the interpretation of
scenarios, including the timing of future investment
and the conversion of scenarios from constant
dollars to nominal dollars, are also explored.
Chapter 9 also discusses transit asset condition
forecasts, transit PMT growth rates, the impact of
new technologies on transit investment needs, and
transit expansion investment.

e investment scenario projections in this report
are based on assumptions about future travel growth
and a variety of engineering and economic variables.

e accuracy of these projections depends, in large
part, on the realism of these assumptions. To address
the uncertainty concerning which assumptions
would be most realistic, Chapter 10 presents a series
of sensitivity analyses that vary the discount rate,
the value of travel time savings, and other economic
assumptions, as well as some alternative system
management strategies.

Investment/Performance Analysis CO-15
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Potential Capital Investment Impacts: Highways

e rate of future travel growth can have a
signi cant impact on the projected future conditions
and performance of the highway system. For each
of the more than 100,000 HPMS sample highway
sections, States provide the actual base-year tra ¢
volume and a forecast of future tra ¢ volume.

e HERS model assumes that these forecasts
correspond to the VMT that would occur if the
average user cost per mile of travel (including the
costs of travel time, vehicle operation, and crash
risk) remained unchanged. HERS then modi es
the forecasts in response to projected future changes
In user costs, increasing VMT if user costs rise or
decreasing VMT if user costs fall. e composite
weighted average growth rate computed from the
2008 HPMS sample data is 1.85 percent per year,
which is re ected in the forecast-based analyses.
An alternative set of trend-based HERS analyses
was developed for this report in which the HPMS
forecasts were modi ed to match the average annual
VMT growth rate of 1.36 percent for the 15-year
period from 1985 to 2010.

Of the $100.2 billion of total capital outlay

by all levels of government combined in 2010,
$56.4 billion was used on Federal-aid highways for
types of capital improvements modeled in HERS,
including pavement improvements and system
expansion. Sustaining HERS-modeled investment
at this level in constant dollar terms over 20 years
is projected to result in a 1.9 percent increase

in average delay per VMT and an 11.5 percent
decrease in average pavement roughness by 2030
relative to 2010, assuming forecast-based VMT
growth. Projected performance for 2030 relative to
2010 would be better assuming trend-based VMT
growth, with average delay per VMT decreasing by
7.8 and average pavement roughness decreasing by
17.7 percent. e relatively greater improvement in
pavement roughness assuming trend-based VMT
growth is due partly to reduced pavement wear and
tear associated with lower future VMT, but is due
primarily to di erences in the mix of investments
recommended by HERS; the lower projected future
VMT causes HERS to shift resources from capacity
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expansion to pavement improvements, resulting in
better pavements.

Assuming forecast-based VMT growth, HERS
projects that constant-dollar spending growth of
3.95 percent per year would su ce to nance all
potentially cost-bene cial capital improvements
on Federal-aid highways by 2030. is would
translate into an average annual investment level of
$86.9 billion and result in a 26.7-percent decrease
in average pavement roughness and an 8.0-percent
reduction in average delay per VMT. Assuming
trend-based VMT growth, the pool of potential
cost-bene cial investments would be smaller, and
could be addressed if spending grew by 2.08 percent
annually in constant-dollar terms, resulting in an
average annual level of $70.5 billion.

Projected Change in 2030 Average Delay per VMT
Compared With 2010 Levels, for Various Spending

Levels Under Forecast and Trend VMT Growth
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In 2010, $17.1 billion was spent on improvement
types modeled in NBIAS, including bridge repair,
rehabilitation, and replacement. Sustaining this level
of investment in constant dollar terms over 20 years
IS projected to result in an increase in the average
bridge su ciency rating from 81.7 in 2010 to 84.1
in 2030 (on a 100-point scale). Increasing NBIAS-
modeled constant dollar spending by 1.57 percent
per year would translate to an average annual
spending level of $20.2 billion, and would further
improve the average su cient rating to 84.6 by 2030.
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Potential Capital Investment Impacts: Transit

In 2010, U.S. transit agencies spent a combined
$16.5 billion on capital improvements to the
Nation’s transit infrastructure and vehicle

eets. isamount included $10.3 billion in the
preservation (rehabilitation and replacement) of
existing assets already in service and $6.2 billion
to expand transit capacity—both to accommodate
ridership growth and to improve performance for
existing riders. Although 2010 investment levels
are very similar to those of 2008, the proportion of
capital funds used for expansion has increased from
32 to 38 percent and preservation investments have
declined.

Sustaining transit capital spending at year 2010
levels for 20 years is projected to result in an
overall decline in transit system conditions due
to underinvestment in system preservation. e
average physical condition of the Nation’s stock

of transit assets will decline, with an estimated

52 percent increase in the size of the “State of Good
Repair” (SGR) backlog by 2030. e backlog is
currently $85.9 billion. is will have impacts on
service reliability and potentially on safety.

e TERM estimates that the average annual
level of investment required to eliminate the
existing system preservation backlog by 2030
is roughly $18.5 billion. Up to $7.1 billion in

annual expansion investments may also be required
to maintain transit performance (as measured by
vehicle crowding) at 2010 levels, depending on the
actual rate of growth in ridership.

However, current expansion rates seem su  cient
to provide for expected levels of ridership
growth. Continuing the current level of investment
in expansion will result in somewhere between a
35-percent reduction and a 17-percent increase

in vehicle occupancy by 2030 (depending on the
magnitude of ridership growth).

Comparison of Current and Needed Annual Investment
to Support Asset Preservation and Capacity Expansion
in All Urbanized and Rural Areas

Urbanized Urbanized
Areas with Areas with
Current versus Needed Populations Populations
Expenditures > 1 Million < 1 Million
Asset Preservation (Billions)
2010 Expenditures $9.0 $1.3
Annual Expenditures to
Achieve SGR $16.0 $2.5
Capacity Expansion (Billions)
2010 Expenditures $5.4 $0.9
Annual Expenditures
Low Growth $3.3 $0.2
Annual Expenditures
High Growth $5.4 $0.6

Impact of Preservation Investment on 2030 Transit State of Good Repair Backlog in
All Urbanized and Rural Areas
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Selected Capital Investment Scenarios: Highways

is report presents a set of illustrative 20-year
capital investment scenarios based on simulations
developed using the HERS and the NBIAS models,
with scaling factors applied to account for types of
capital spending that are not currently modeled.

e scenario criteria were applied separately to
the Interstate System, the NHS, Federal-aid
highways, and the highway system as a whole,
based on section-level VMT forecasts from the
HPMS averaging 1.85 percent per year. Separate
versions of the scenarios for Federal-aid highways
and all roads, assume lower, trend-based VMT
growth of 1.36 percent per year. e Sustain 2010
Spending scenario assumes that capital spending
is sustained in constant dollar terms at year 2010
levels from 2011 through 2030. (In other words,
spending would rise by exactly the rate of in ation
during that period.) Note that 2010 spending
was supplemented by one-time funding under
the Recovery Act. e Maintain Conditions
and Performance scenario assumes that capital
investment gradually changes in constant dollar
terms over 20 years to the point at which selected
measures of highway and bridge performance in
2030 are maintained at their year 2010 levels. For
all roads, the average annual investment levels
associated with this scenario are $86.3 billion
assuming forecast-based VMT growth and
$65.3 billion assuming trend-based VMT growth.
Both estimates are below the $100.2 billion spent
on all roads in 2010, indicating that sustained
spending at 2010 levels could result in improved
overall conditions and performance.

Unless one is completely satis ed with base year
conditions and performance, investing at a level
projected to maintain that level of performance
would not yield an ideal result. e Improve
Conditions and Performance scenario assumes
that capital investment gradually rises in constant
dollar terms to the point at which all potentially
cost-bene cial investments could be implemented
by 2030. is scenario can be thought of as an
“investment ceiling” above which it would not
be cost-bene cial to invest. e average annual
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Average Annual Cost by Investment Scenario
(Billions of 2010 Dollars)

Sustain
2010 Maintain Improve

System Subset  Spending C&P C&P
Assuming Higher VMT Growth From HPMS Forecasts

Interstate $20.2 $17.4 $33.1

NHS $53.9 $37.8 $74.9

FAH $75.8 $67.3 $113.7

All Roads $100.2 $86.3 $145.9
Assuming Lower Trend-Based VMT Growth

FAH $75.8 $50.3 $95.7

All Roads $100.2 $65.3 $123.7

FAH=Federal-aid Highways; C&P=Conditions and Performance

investment level for all roads under this scenario is
$145.9 billion for all roads assuming forecast-based
VMT growth and $123.7 billion assuming trend-
based VMT growth. Of the $145.9 billion Improve
Conditions and Performance scenario investment
level for all roads assuming forecast-based VMT
growth, $78.3 billion (54 percent) would be
directed toward improving the physical condition
of existing infrastructure assets; this amount is
identi ed as the State of Good Repair benchmark.
e comparable values (assuming forecast-based
VMT growth) for Federal-aid highways, the NHS,
and the Interstate System are $60.4 billion,
$34.5 billion, and $13.2 billion, respectively.

Investing at the Improve Conditions and
Performance scenario level for Federal-aid highways
(assuming forecast-based VMT growth) is projected
to result in a 26.7-percent reduction in average
pavement roughness and an 8.0-percent reduction
in average delay per VMT. e average bridge

su ciency rating is projected to rise from 82.0 to
84.7 under this scenario.

Of the $100.2 billion of highway capital spending
on all roads in 2010, 27.4 percent was directed
toward system expansion. Assuming forecast-
based VMT growth, the Sustain 2010 Spending
scenario for all roads would direct 29.9 percent

of its investment toward capacity expansion; the
comparable share for the Improve Conditions and
Performance scenario is 33.6 percent.
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CHAPTER 8
Selected Capital Investment Scenarios: Transit

is report presents a set of illustrative 20-year
transit capital investment scenarios.  ese
scenarios build upon analyses developed using the
TERM and were applied separately to the Nation’s
transit assets as a whole, to urbanized areas (UZAS)
with populations of more than one million, and to
everyone else.

e Sustain 2010 Spending scenario assumes
that capital spending is sustained at 2010 levels,
in constant dollar terms, for 20 years. Transit
operators spent $16.5 billion on capital projects in
2010. Of this amount, $10.3 billion was devoted to
the preservation of existing assets and the remaining
$6.2 billion was dedicated to investment in asset
expansion to support ongoing ridership growth
and to improve service performance.  is scenario
considers the expected impact on the Nation’s
transit infrastructure if these expenditure levels are
sustained in constant dollar terms. TERM analysis
suggests that sustaining spending at 2010 levels
would likely yield an estimated 65-percent increase
in the SGR backlog by 2030. e 2010 backlog
is estimated at $85.9 billion. Current levels of
expansion investment are within the projected range

necessary to limit increases in crowding on transit
passenger vehicles.

e Low Growth and High Growth scenarios
consider the level of investment to address both
asset SGR and service expansion needs subject to
two di ering potential levels of growth. e Low
Growth scenario assumes that transit ridership will
grow as projected by the Nation’s metropolitan
planning organizations, and the High Growth
scenario assumes the average rate of growth (by
UZA) as experienced in the industry since 1995.

e Low Growth scenario assumes that ridership
will grow at an annual rate of 1.4 percent during the
20-year period from 2010 to 2030; conversely, the
High Growth scenario assumes that ridership will
increase at a rate of 2.2 percent per year during that
time frame. TERM estimates this average annual
level of investment for the Nation to be between
$22.0 billion and $24.5 billion, including between
$17.3 billion and $17.4 billion to replace and
rebuild assets as they exceed their life expectancy and
between $4.6 billion and $7.1 billion for expansion
to keep up with growth in demand. e high and
low estimates here depend on the expected rate of
ridership growth, which is expected to be between
these high- and low-growth estimates.

Annual Average Cost by Investment Scenario (2010-2030)
Investment Projection (Billions of 2010 Dollars)

Mode, Purpose, and Asset Type
Urbanized Areas Over 1 Million in Population®

Nonrail?: Preservation $2.9
Nonrail?: Expansion $1.2

Subtotal Nonrail® $4.1
Rail: Preservation $6.3
Rail: Expansion $4.2

Subtotal Rail® $10.5
Total, Over 1 Million in Population® $14.6

Urbanized Areas Under 1 Million in Population and Rural

Nonrail?: Preservation $1.1
Nonrail?: Expansion $0.6
Subtotal Nonrail® $1.7
Rail: Preservation $0.0
Rail: Expansion $0.2
Subtotal Rail® $0.2
Total, Under 1 Million and Rural® $1.9
Total® $16.5

Sustain 2010 Spending

SGR Low Growth High Growth
$4.6 $4.2 $4.2
$0.0 $1.2 $2.1
$4.6 $5.4 $6.3
$11.4 $11.0 $11.1
$0.0 $2.9 $4.0
$11.4 $13.9 $15.1
$16.0 $19.3 $21.4
$2.2 $1.9 $1.9
$0.0 $0.5 $1.0
$2.2 $2.4 $2.9
$0.3 $0.2 $0.2
$0.0 $0.0 $0.0
$0.3 $0.2 $0.2
$2.5 $2.7 $3.1
$18.5 $22.0 $24.5

lincludes 37 different urbanized areas. 2Buses, vans, and other (including ferryboats). 3Note that totals may not sum due to rounding.
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CHAPTER 9

Supplemental Scenario Analysis: Highways

While the names and de nitions of the highway
scenarios presented in the C&P report have varied
over time, each edition has generally included one
primary scenario oriented toward maintaining the
overall state of the system and one oriented toward
improving the overall state of the system. Looking
at previous editions starting with the 1997 C&P
Report, the “gap” between base year spending and
the average annual investment level for the primary
“Maintain” and “Improve” scenarios has varied,
rising as high as 34.2 percent and 121.9 percent,
respectively, in the 2008 C&P Report (comparing

needs in 2006 dollars with actual spending in 2006).

ese larger gaps coincided with a 43.3 percent
increase in construction costs between 2004 and
2006.

Gap Between Average Annual Investment
Scenarios and Base Year Spending, as Identified
in the 1997 to 2013 C&P Reports

Primary "Improve" Scenario
== Primary "Maintain" Scenario

150%
125% A
100% -
75% A
50% -
25% 1 .\H\.’/\

0% \ \ \ \ \ \ \

1997 1999 2002 2004 2006 2008 2010 2013
C&P Report Year

Difference Relative to Base Year

-25%

For the forecast-based analyses in the current
2013 C&P Report, the gap associated with the
Improve Conditions and Performance scenario
has fallen to 45.7 percent, while the gap with the
Maintain Conditions and Performance scenario
is —13.9 percent because the average annual
investment level under the Maintain Conditions
and Performance scenario is lower than actual
spending in 2010. is negative gap is partially
due to increased funding from the Recovery Act
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but is largely attributable to a recent decline

in construction costs; the National Highway
Construction Cost Index declined by 18.0 percent
from 2008 to 2010.

For the 20-year period ending in 2028, the
2010 C&P Report estimated the average annual
investment levels for the Maintain Conditions and
Performance scenario and the Improve Conditions
and Performance scenario to be $101.0 billion and
$170.1 billion, respectively, both stated in constant
2008 dollars; restating this in 2010 dollars would
reduce them to $82.8 billion and $139.4 billion.

e comparable forecast-based values presented
in the 2013 C&P Report for these scenarios
($86.3 billion and $145.9 billion) are 4.0 percent
higher and 4.7 higher, respectively, than these
adjusted values.

e investment scenarios presented in this report
are “ramped”, applying an annual constant dollar
growth rate starting with the $100.2 billion of
highway capital spending by all levels of government
in 2010. For the forecast-based Improve
Conditions and Performance scenario, the amount
spent in individual years ranges from $103.6 billion
in 2011 (3.46 percent more than 2010 spending)
up to $197.8 billion in 2030.  ese values do not
re ect the e ectsof in ation; assuming a 2 percent
annual in ation rate would increase the nominal
dollar value for 2030 to $293.8 hillion.

Illustration of Potential Impact of Inflation on the
Improve Conditions and Performance Scenario

$300

$275 Nominal Dollars, If 2% Inflation
=—i== Constant 2010 Dollars

$250 o 4

225 1

Average Annual Investment
(Billions of Dollars)

2020 2025

Year

2015 2030
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CHAPTER 9

Supplemental Scenario Analysis: Transit

is section is intended to provide the reader with a
deeper understanding of the assumptions behind the
investment scenarios presented in Chapters 7 and 8.
It includes discussion of the following topics:

Asset condition projection under the four
Chapter 8 scenarios.

A comparison of 2010 to 2012 TERM results.

A comparison of historic rates of growth in PMT
with the growth projections provided by the
Nation’s MPOs.

An assessment of the impact of an evident gradual
transition to alternative fuel and hybrid vehicles
on the reinvestment backlog.

How many transit vehicles, route miles, and
stations would be acquired under the High
Growth and Low Growth scenarios.

Asset condition projections for each of the
Chapter 8 scenarios are presented both as average
condition ratings and as distributions of assets

by how much of their useful life will have been
consumed. e former includes a discussion

of a more realistic (gradual) pay-down of the
reinvestment backlog.

We then provide an analysis of the reasons that the
SGR backlog estimate has changed relative to the
projections presented in the 2010 edition of this
report.

Causes of the Increase in the SGR Backlog between
the 2010 C&P Report and the 2013 C&P Report

Billion $

SGR backlog as reported in the 2010 C&P Report  $77.7
Impact of 2 additional years of needs +9.0
Impact of inflation 8O
Impact from the change in the asset inventory -4.4

SGR backlog as reported in the 2013 C&P Report  $85.9

is is followed by an analysis of average historical
rates of transit PMT growth.  ese rates exceed
the MPO-projected rates of growth typically used
for long-range transportation planning purposes.

Given the di erence between the two growth rates
(and the relatively high rate of historic PMT growth
as compared with other measures, such as UZA
population growth), the 2.1-percent historical
growth rate of PMT was identi ed as a reasonable
input value for the High Growth scenario. Similarly,
the 1.3-percent MPO-projected growth rate was
used as an input value for the Low Growth scenario.

Based on recent trends in vehicle procurement,
the share of vehicles powered by alternative fuels
is estimated to increase from 23 percent in 2010
to 53 percent in 2030. During the same period,
the share of hybrid buses is estimated to increase
from 3 percent to 35 percent. e average cost of
an alternative-fuel bus is 15.5 percent higher than
that of a standard diesel bus of the same size, and
hybrid buses cost roughly 65.9 percent more than
standard diesel buses of the same size. An analysis
of the impact these more expensive vehicles will
have on long-term capital needs is presented in this
section based on the assumption that these price
di erentials will remain static.

Hybrid and Alternative Fuel Vehicles:
Share of Total Bus Fleet, 2000-2030
100%

Hybrid and Electric

80% - B
B Compressed Natural Gas and
Other Alternative Fuel

60% -

40% -

20% -

0%

2000 2010 2020 2030

Finally, this section attempts to answer the question:
what will our transit system look like in 2030 under
these scenarios? In this discussion, eet size, xed
guideway route miles, and the total number of
stations under each scenario over the period of 2010
to 2030 is projected.
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CHAPTER 10

Sensitivity Analysis: Highways

Critical to any modeling e ort is evaluation of the
underlying assumptions—their validity and the
sensitivity of the modeling results to altering them.
Chapter 10 demonstrates how the baseline forecast-
based scenarios presented in Chapter 8 would be

a ected by changing some HERS and NBIAS
parameters.

e valuation of travel time savings assumed in
the baseline scenarios are linked to average hourly
income; personal travel is valued at 50 percent
of income, while business travel is valued at
100 percent. Alternative tests were run reducing
these shares to 35 percent and 80 percent,
respectively, and raising them to 60 percent and
120 percent. Applying a lower value of time reduces
the bene ts associated with travel time savings, and
would reduce the average annual investment level
under the Improve Conditions and Performance
scenario from $145.9 billion to $134.9 billion, as
some potential projects would no longer qualify
as cost-bene cial. Assuming a higher value of time
would increase the annual cost of this scenario to
$153.3 billion.

e baseline scenarios assume a $6.2-million
value of a statistical life for purposes of computing
safety-related bene ts. Reducing this value to
$3.4 million would reduce the annual cost of the
Improve Conditions and Performance scenario to
$142.4 billion; increasing the value to $9.0 million
would increase the annual cost to $148.9 billion.

Bene t-cost analyses use a discount rate that scales
down bene ts and costs arising further in the
future relative to those arising sooner. e baseline
scenarios assume a 7-percent rate; changing this
to 3 percent would increase the average annual
investment level under the Improve Conditions
and Performance scenario to $177.3 billion.

e price of fuel assumed in HERS for the baseline
scenarios is linked to the “reference forecast” from
the Department of Energy’s Annual Energy Outlook
(AEO) publication. Substituting in values from the
AEO “high oil price case” would increase the cost of
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driving, causing HERS to reduce its estimate of future
VMT growth. s would reduce the annual cost of
the Improve Conditions and Performance scenario
to $124.5 billion.

e NBIAS Maintenance, Repair, and Replacement
(MR&R) strategy assumed in the baseline scenarios
aims to sustain bridges in a steady state. An alternative
strategy of minimizing bridge MR&R costs was
found to sharply increase bridge replacement needs
in the long run, increasing average annual investment
under the Improve Conditions and Performance
scenario to $161.4 billion; even at this level of
spending, it would not be possible to maintain the
average bridge su ciency rating at its 2010 level
through 2030.

e baseline scenarios assume a continuation
of current trends in deployments of Intelligent
Transportation System (ITS)/Operations strategies.
Accelerating these deployments would raise the
cost of the Improve Conditions and Performance
scenario, but would yield better results in terms of
reducing average delay per VMT.

Impact of Alternative Assumptions on Highway
Scenario Average Annual Investment Levels
(Billions of 2010 Dollars)

Maintain Improve
Parameter Change C&P C&P

Baseline $86.3 $145.9
Lower Value of Time $89.2 $134.9
Higher Value of Time $84.9 $153.3
Lower Value of Statistical Life $84.5 $142.4
Higher Value of Statistical Life $87.7 $148.9
3 Percent Discount Rate $88.1 $177.3
Higher Future Fuel Prices $72.8 $124.5
Minimize Bridge MR&R Costs N/A $161.4
Aggressive ITS/Operations $90.6 $151.5

Deployments

MR&R=Maintenance, Repair, and Rehabilitation;
C&P=Conditions and Performance

e impacts of alternative assumptions on the
Maintain Conditions and Performance scenario
are generally smaller, and linked either to the
models’ distribution of spending among di erent
capital improvement types or to reduced VMT.
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CHAPTER 10

Sensitivity Analysis: Transit

e TERM relies on a number of key input values,
variations of which can signi cantly impact the
value of TERM’s capital needs projections. Each
of the three unconstrained investment scenarios
examined in Chapter 8—including the SGR
benchmark and the Low Growth and High Growth
scenarios—assumes that assets are replaced at a
condition rating of 2.50 as determined by TERM’s
asset condition decay curves. Analysis suggests
that each of these scenarios is sensitive to changes
in this replacement condition threshold, with the
sensitivity increasing disproportionally with higher
replacement condition thresholds. For example,
reducing the condition threshold to 2.25 tends to
reduce the SGR backlog by just over $1 billion
(close to 6 percent). In contrast, increasing the
threshold to 2.75 increases preservation needs
by more than $3 billion (just under 20 percent),
and a further threshold increase to 3.00 increases
preservation needs by nearly $7 billion (around
40 percent). s increasing sensitivity re ects
the fact that ongoing incremental changes to the
replacement condition threshold yield greater
proportionate reductions in the length of the asset
life cycles as higher replacement condition values are
reached.

Needs estimates for scenarios employing TERM’s
bene t-cost analysis are also particularly sensitive to
changes in capital costs (assuming no comparable
increase in bene ts) because these increases tend to
reduce the value of the bene t-cost ratio, causing
some previously acceptable projects to fail this test.
For example, a 25-percent increase in capital costs

increases investment costs by more than $4 billion
(about 20 percent) for the Low Growth scenario
and by around $5 billion (almost 19 percent) for the
High Growth scenario. In contrast, needs under the
SGR benchmark (which does not utilize TERM’s
bene t-cost test) increase by less than $5 billion

(25 percent) in response to a 25-percent increase in
capital costs.

e most signi cant source of transit investment
bene ts as assessed by TERM’s bene t-cost analysis
is the net cost savings to users of transit services,

a key component of which is the value of travel
time savings. Consequently, the per-hour value
of travel time for transit riders is a key driver

of total investment bene ts for scenarios that
employ TERM’s bene t-cost test. For example, a
doubling of the value of time (from $12.50 per
hour to $25 per hour) increases total needs for
the Low Growth and High Growth scenarios
by approximately $1 billion to $3 billion (7 to
10 percent) due to the increase in total bene ts
relative to costs. Similarly, a halving of the value
of time decreases total investment needs for these
scenarios by approximately $1 billion to $2 billion
each (5 to 6 percent).

Finally, TERM’s bene t-cost test is responsive to
the discount rate used to calculate the present value
of the streams of investment costs and bene ts.

For example, reducing the discount rate from

the base rate of 7 percent to 3 percent yields an
approximately $1-billion (3 to 6 percent) increase
in total annual investment needs under the Low
Growth and High Growth scenarios, respectively.

Impact of Alternative Replacement Condition Thresholds on Transit Preservation
Investment Needs by Scenario (Excludes Expansion Impacts)

Low Growth High Growth
SGR Benchmark Scenario Scenario

Percent
Change
From
Baseline

Billions
of 2010
Dollars

Replacement Condition
Thresholds

Percent
Change
From
Baseline

Percent
Change
From
Baseline

Billions
of 2010
Dollars

Billions
of 2010
Dollars

Replace assets later (2.25) $17.33 -6.1% $16.00 -5.9% $16.13 -5.8%
Baseline (2.50) $18.46 $17.01 $17.12

Replace assets earlier (2.75) $22.07 19.6% $20.16 18.5% $20.41 19.2%
Very early asset replacement (3.00) $26.03 41.0% $23.28 36.9% $23.49 37.2%
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CHAPTER 12

Center for Accelerating Innovation

America’s transportation system faces unprecedented
challenges. Aging roads and bridges are carrying
greater tra ¢ volumes and heavier loads than ever
before and need extensive rehabilitation. Limited
resources at transportation agencies across the
country create the need to work more e ciently and
focus on technologies and processes that produce the
best results.

Addressing these challenges requires the
transportation industry to pursue ways of doing
business better, faster, and smarter. It requires
harnessing the power of innovation to dramatically
change the way highways are built. e Federal
Highway Administration (FHWA) Center for
Accelerating Innovation, established in 2011,
provides national leadership on deploying
innovation to meet today’s transportation challenges.

e center houses Every Day Counts—FHWA's
initiative to shorten project delivery, enhance
roadway safety, and protect the environment—and
Highways for LIFE—the agency’s initiative to build
roads and bridges better, more safely, and with less
impact on the traveling public.

Every Day Counts

e Every Day Counts initiative, launched in 20009,
has two key components. e rst is accelerating
technology and innovation deployment.  is
involves identifying market-ready technologies that
can bene t the highway system and accelerating
their widespread use. Within the rst 2 years of
this initiative, 34 States had adopted Safety EdgesM
as a standard for paving projects, 45 States were
in various stages of implementing warm-mix
asphalt, 44 States were implementing adaptive
signal technology, 675 replacement bridges had
been designed or constructed using prefabricated
bridge elements and systems, and 85 geosynthetic
reinforced soil integrated bridge systems had been
designed or constructed.

e second key component of Every Day Counts is
shortening project delivery. Within the rst

2 years of this initiative, 56 programmatic
agreements (which establish streamlined processes
for handling routine environmental requirements
on common project types) were initiated.  irteen
States had active mitigation banking agreements
(for restoring or enhancing wetlands, streams, or
other resources to 0 set unavoidable adverse impacts
related to a highway project in another area.)
During these 2 years, more than 220 projects were
designed and constructed using the design-build or
construction manager—general contractor project
delivery methods.

Selected Every Day Counts Initiatives

= Adaptive Signal Control Technology

= Geosynthetic Reinforced Soil Integrated Bridge
Systems

= Prefabricated Bridge Elements and Systems

= Safety EdgeSM

= Warm-Mix Asphalt

= Eliminate Time-Consuming Duplication Efforts
= Encourage Use of Existing Regulatory Flexibilities

Accelerated Project Delivery Methods

= Design-Build
= Construction Manager-General Contractor

Highways for LIFE

FHWA began to address the critical need for rapid
innovation through Highways for LIFE, a pilot
program established in 2005 with three goals: to
improve safety during and after construction, to
reduce congestion caused by construction, and to
improve the quality of highway infrastructure.

From scal years 2006 to 2012, the program
provided incentives totaling about $65 million

for 70 projects, including innovations such as
accelerated bridge construction techniques, precast
concrete pavement systems, and new contracting
methods.
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CHAPTER 13

National Fuel Cell Bus Program

is chapter summarizes the accomplishments of
fuel cell transit bus research and demonstration
projects supported by the FTA through 2011. It
describes fuel cell electric bus (FCEB) research
projects in the United States and describes their
impact on commercialization of fuel cell power
systems and electric propulsion for transit buses in
general.

FTA sponsors the National Fuel Cell Bus Program
(NFCBP), a cooperative research, development,
and demonstration program to advance
commercialization of FCEBs. e NFCBP isa
part of a larger FTA research program to improve
transit e ciency and contribute to environmentally
sustainable transportation. NFCBP projects target
research to improve performance and lower costs of
next-generation fuel cell systems for transportation.

FTA’ research to develop FCEBs has been underway
since 2006. NFCBP projects require a dollar-for-
dollar cost share for Federal funds, bringing the size
of the program to more than $150 million through
FY 2011.

Fuel Cell Electric Buses Operating

in the United States, 2006-2012
35

30 -
25 A
20
15 -
10 A

Fuel Cell Electric Bus
Count

2008 2009 2010 2011 2012

NFCBP accomplishments include:

Supporting an EI Dorado—-BAE Systems—Ballard
partnership that developed and demonstrated
anew FCEB at SunLine and CTA. e new
bus meets Buy America requirements and is
assembled in Riverside, CA.

Canadian-based fuel cell manufacturer Ballard
Power Systems has established manufacturing
capabilities for fuel cell power systems in Lowell,
MA.

e NFCBP funded a project with Connecticut-
based fuel cell manufacturer UTC Power to
engineer, package, and test a fuel cell power
system that can be installed easily into U.S. bus
manufacturer models.

Fuel Cell Electric Bus Demonstration Sites

San Rafael
San Francisco
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connectivity and exibility that this network Exhibit 1-21 Goods Movement by Mode, 2007
provides, the majority of freight moved within,

Value

to, or from_ t_he United States is transported by rEE (Billions of

truck. Exhibit 1-21 shows a breakdown of freight (Millions) Percent Dollars) Percent

movements by mode, measured by both tonnage Truck 12,778 67.7% 10,780  64.7%

Water 941  5.0% 339 2.0%

Exhibit 1-22 shows a map illustrating the Air, Air & 13 <01% 1077 6.5%

distribution of the tonnage information shown Truck

in the table in Exhibit 1-21 for truck, rail, and mg'&'e& vl 1424 T5% 2879 173%

inland water shipments on the United States freight . 1507 8.0% . 43
. ipeline , .0% .3%

transportation network. S ve 17 a1 oo

Exhibit 1-23 shows the same information as Unknown |

.y = - 0,
Exhibit 1-22, but only includes long-haul truck Total 18879 100% 16651  100R
. . . Notes: Numbers may not add to totals due to rounding. All truck,
Shlpments on the National nghway System. rail, water, and pipeline movements that involve more than one

mode, including exports and imports that change mode at
international gateways, are included in multiple modes and mail to
avoid double counting. As a consequence, rail and water totals in
this table are less than other published sources. By contrast, all
air cargo movements that are shipped via truck at the ends of the
trips are included in the "Air, Air & Truck" category. In addition, it
should be noted that raw tonnage statistics does not take into
account the distance these goods were moved. To use one
example, a shipment, such as a shipping container, that is
transported 2 miles by truck and 2,000 miles by rail is treated the
same when measured by tonnage.

Source: Freight Analysis Framework 3.3.

Exhibit 1-22 Tonnage on Highways, Railroads, and Inland Waterways, 2007

Sources: Highways —U.S. Department of Transportation, Federal Highway Administration, Freight Analysis Framework, Version 3.2,
2010. Rail—Based on Surface Transportation Board, Annual Carload Waybill Sample and rail freight flow assignments done by Oak
Ridge National Laboratory. Inland Waterways—U.S. Army Corps of Engineers (USACE), Annual Vessel Operating Activity and Lock
Performance Monitoring System data, as processed for USACE by the Tennessee Valley Authority, and USACE, Institute for Water
Resources, Waterborne Foreign Trade Data. Water flow assignments done by Oak Ridge National Laboratory.

Household Travel and Freight Movement  1-19



Exhibit 1-23 Average Daily Long-Haul Freight Truck Traffic on the National Highway System, 2007
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FAF Truck Volume/Day
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Note: Long-haul trucks typically serve locations at least 50 miles apart, excluding trucks that are used in movements by multiple modes

and mail.
Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight

Analysis Framework, Version 3.1, 2010.

Freight Statistics

Many of the freight statistics in this section are derived from the Freight Analysis Framework (FAF) version 3
(FAF3) and FAF version 2 (FAF2). Both versions of the FAF include all freight flows to, from, and within the United
States. FAF estimates are recalibrated every 5 years, primarily with data from the Commodity Flow Survey (CFS),
and are updated annually with provisional estimates. The CFS, conducted every 5 years by the Census Bureau
and U.S. DOT’s Bureau of Transportation Statistics, measures approximately two-thirds of the tonnage covered by
the FAF. FAF3 incorporates data from the 2007 CFS; FAF2 was based on 2002 data.

Statistics on trucking activity are primarily from FHWA'’s Highway Performance Monitoring System and the Census
Bureau’s Vehicle Inventory and Use Survey (VIUS). The VIUS links truck size and weight, miles traveled, energy
consumed, economic activity served, commodities carried, and other characteristics of significant public interest,
but was discontinued after 2002. For more information, see www.ops.fhwa.dot.gov/freight/freight_analysis/faf.

Freight movements are expected to increase over the next few decades as both the U.S. and global population
grow and national and global consumer spending power increases, helping to increase demand for many
types of goods. All freight transportation modes are expected to experience increased volumes, although the
amount of expected growth will vary from mode to mode, as shown in Exhibit 1-24.

1-20 Description of Current System



Even though the annual volume
increases are modest for all modes, the
cumulative 30-year growth for each
mode is signi cant, and the increased
volume will create additional strain
on the entire freight transportation
network, most notably the highway
network. Exhibit 1-25 shows a map
containing the 2040 truck tonnage
information shown in Exhibit 1-24
plotted to the National Highway
System.

Many key truck routes on the National
Highway System are expected to
experience signi cant increases in
truck volume between 2007 and 2040.
ese projected tra ¢ increases would
have major implications for highway
congestion and freight movement
e ciency, especially near large urban
areas along or near major truck
corridors.

Exhibit 1-24 Weight of Shipments by Transportation Mode

(Millions of Tons)

Truck 12,778
Rail 1,900
Water 941
Air, Air & Truck 13
Mu!tlple Modes & 1,424
Mail

Pipeline 1,507
Other & Unknown 316
Total 18,879

2010
12,490
1,776
860
12

1,380

1,494
302
18,313

2040

Projected

18,503
2,353
1,263

43

2,991

1,818
514
27,484

Compound
Annual
Growth,

2010-2040

1.3%
0.9%
1.3%
4.4%

2.6%

0.7%
1.8%
1.4%

* In this table, Multiple Modes & Mail includes export and import shipments that
move domestically by a different mode than the mode used between the port and

foreign location.

Note: Data do not include imports and exports that pass through the United States
from a foreign origin to a foreign destination by any mode. Numbers may not add

to total due to rounding.

Source: U.S. Department of Transportation, Federal Highway Administration,
Office of Freight Management and Operations, Freight Analysis Framework,

version 3.2, 2011.

Exhibit 1-25 Average Daily Long-Haul Freight Truck Traffic on the National Highway System, 2040

National Highway System Routes
== |nterstate

~—  Non-Interstate

50,000

FAF Truck Volume/Day

25000 12,500

Note: Long-haul trucks typically serve locations at least 50 miles apart, excluding trucks that are used in movements by multiple modes

and mail.

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight

Analysis Framework, Version 3.1, 2010.
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e di ering volume and growth characteristics
of the various freight transportation modes is
related in large part to each mode’s operating
characteristics.  ese characteristics play a major
role in determining how certain types of goods
are transported. e routes, facilities, volumes,
and service demands di er between higher-value,
time-sensitive goods moving at high velocities and
lower-value, cost-sensitive goods moving in bulk
shipments, as shown in Exhibit 1-26.

ough trucking typically is considered a faster
mode and handles a very high volume of high-
value, time-sensitive goods, it also handles a
signi cant share of lower-value bulk tonnage. is
share includes movement of agricultural products
from farms, local distribution of gasoline, and
pickup of municipal solid waste. e haul length is
typically very short and is intraregional in nature.

Truck movements are a signi cant component

of overall highway tra c.  ree-fourths of VMT
by trucks larger than pickups and vans involves
carrying freight, which encompasses a wide variety
of products ranging from electronics to sand and
gravel. Much of the rest of the large truck VMT is
comprised of empty backhauls of truck trailers or
shipping containers. Single-unit and combination
trucks accounted for every fourth vehicle on almost
28,000 miles of the NHS in 2007, and 6,000 of
those miles carried more than 8,500 trucks on

an average day. e map shown in Exhibit 1-27
identi es those major truck routes on the National
Highway System, showing the routes that handle
over 8,500 trucks per day and/or experience daily
tra c that is composed of at least 25 percent truck
tra c.

Exhibit 1-26 The Spectrum of Freight Moved in
2007

Commodity Type

Parameter Value Based Tonnage Based
Machinery Gravel
Top Threg Electronics Cereal Grains
Commodity Classes Motorized
. Coal
Vehicles
Share of Total Tons 13% 85%
Share of Total 65% 30%
Value
Reliability Reliability
Key Performance
Variables e S
Flexibility
87% Truck 71% Truck
5% Multiple
Modes 12% Rail
and Mail
Share of Tons by p . % Pipeli
Domestic Mode 4% Rai 9% Pipeline
4% Multiple Modes
and Mail
3% Water
70% Truck 71% Truck
16% Multiple e
Modes and Mail A28 PIEems
Share of Value by 7% Multi
A . ple Modes
0,
Domestic Mode 10% Air and Mail
2% Rail 6% Rail
2% Water

Source: U.S. Department of Transportation, Federal Highway
Administration, Office of Freight Managements and Operations,
Freight Analysis Framework, version 3.2, 2011.

ough many freight movements comprise long-distance shipments to domestic or international locations,
a larger percentage of shipments, particularly those shipped by truck, are transported shorter distances.
Approximately half of all trucks larger than pickups and vans operate locally—within 50 miles of home—
and these short-haul trucks account for about 30 percent of truck VMT. By contrast, only 10 percent of
trucks larger than pickups and vans operate more than 200 miles away from home, but these trucks account
for more than 30 percent of truck VMT. Long-distance truck travel also accounts for nearly all freight ton
miles and a large share of truck VMT. More information is shown in Exhibit 1-28.
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Exhibit 1-27 Major Truck Routes on the National Highway System, 2007

Truck Volumes and Percentages
———  AADTT<8,500 and AADTT/AADT<0.25

=== AADTT<«8,500 and AADTT/AADT>=0.25
AADTT>=8,500 and AADTT/AADT<0.25

= AADTT>=8,500 and AADTT/AADT>=0.25

Note: AADTT is the average annual daily truck traffic and includes all freight-hauling and other trucks with six or more tires. AADT is
average annual daily traffic and includes all motor vehicles.

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight
Analysis Framework, version 3.1, 2010.

Exhibit 1-28 Trucks and Truck Miles by
Range of Operations

Trucks Truck Miles
Location (percent) (percent)
Off the road 3.3% 1.6%
50 miles or less 53.3% 29.3%
51 to 100 miles 12.4% 13.2%
101 to 200 miles 4.4% 8.1%
201 to 500 miles 4.2% 12.1%
501 miles or more 5.3% 18.4%
Not reported 13.0% 17.3%
Not applicable 4.1% 0.1%
Total 100% 100%

Note: Includes trucks registered to companies and
individuals in the United States except pickups, minivans,
other light vans, and sport utility vehicles. Numbers may not
add to total due to rounding.

Source: U.S. Department of Commerce, Census Bureau,
2002 Vehicle Inventory and Use Survey: United States,
EC02TV-US, Table 3a (Washington, DC: 2004), available at
http://www.census.gov/prod/ec02/ec02tv-us.pdf

as of July 31, 2012.
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Freight Data Reporting and Ton-Miles

Passenger transportation volumes often use passenger-miles to measure transportation volume. The analogous
measure for freight would seem to be ton-miles. Computing freight ton-miles by transportation mode is both
difficult and potentially misleading for three reasons: (1) a “ton” of freight varies widely in both the nature and
composition of commodities because, unlike passenger miles where a passenger is a fixed unit, for freight a ton
of coal is a very different commodity than a ton of frozen ice cream; (2) freight value and tonnage often, though
not always, move in opposite directions because lighter-weight goods often have higher value on a per-weight
basis and are underrepresented in ton-miles measures while heavier-weight goods often are lower value on a
per-weight basis and are overrepresented in ton-miles measures; and (3) ton-miles masks commodity attributes
such as value and distance bracket (see Exhibit 1-28), which are important determinants of mode choice.

Although computationally difficult, the Bureau of Transportation Statistics (BTS) has conducted a special
tabulation of annual freight ton-miles (1980-2009) for all freight transportation modes (air, truck, railroad,
domestic water transportation, and pipeline). Exhibit 1-29 represents an excerpt from the BTS tabulation and
shows that railroad moves make up the largest single mode share with over 35 percent of the ton-miles, since the
railroads tend to move heavy commodities over long distances. When considered in isolation the downward shift
in truck ton-miles from 2005 to 2009 hides the trend of increasing truck VMT during that same time period.

Exhibit 1-29 U.S. Ton-Miles of Freight (BTS Special Tabulation) (Millions)

2005 2006 2007 2008 2009
TOTAL U.S. ton-miles of freight 4,570,316 4,630,792 4,695,555 4,647,112 4,302,320
Air 15,745 15,361 15,142 13,774 12,027
Truck 1,291,308 1,291,244 1,403,538 1,429,296 1,321,396
Railroad 1,733,329 1,855,902 1,819,633 1,729,737 1,582,093
Domestic water transportation 591,276 561,629 553,143 520,494 477,122
Pipeline 938,659 906,656 904,101 953,812 909,682

Source: Bureau of Transportation Statistics, National Transportation Statistics, Table 1-50.
(http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_01_50.html).
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Freight Transportation and the Cost of Goods

Geographic accessibility of the major freight corridors and the performance of these corridors stimulate economic
activity and create jobs. While deregulation and other factors lowered the cost of freight transportation for a given
level of service over the past four decades, congestion, rising fuel prices, environmental constraints?, and other
factors could increase the cost of moving all goods in the years ahead. If these factors are not mitigated, the
increased cost of moving freight will be felt throughout the economy, affecting businesses and households alike.

The long and often vulnerable supply chains of high-value, time-sensitive commodities are particularly susceptible
to congestion. Congestion results in enormous costs to shippers, carriers, and the economy. For example, Nike
spends an additional $4 million per week to carry an extra 7 to 14 days of inventory to compensate for shipping
delays.? One day of delay requires APL’s eastbound trans-Pacific services to use an additional 1,300 containers
and chassis, which adds $4 million in costs per year.® A week-long disruption to container movements through the
Ports of Los Angeles and Long Beach could cost the national economy between $65 million and $150 million per
day.* Freight bottlenecks on highways throughout the United States cause more than 243 million hours of delay

to truckers annually.® At a delay cost of $26.70 per hour, the conservative value used by the FHWA'’s Highway
Economic Requirements System model for estimating national highway costs and benefits, these bottlenecks cost
truckers about $6.5 billion per year.

Congestion costs are compounded by continuing increases in operating costs per mile and per hour. The cost

of highway diesel fuel more than doubled in constant dollars over the decade ending in 2011 and would have
quadrupled if the prices at the peak in 2008 had continued.® Future labor costs are projected to increase at

a faster rate than in the past in response to the growing shortage of truck drivers.” To attract and retain more
drivers, carriers will reduce the number of hours drivers are on the road, which will in turn increase operating
costs. Railroads also are facing labor recruitment challenges.® Beyond fuel and labor, truck operating costs are
affected by needed repairs to damaged equipment caused by deteriorating roads; taxes and tolls to pay for repair
of infrastructure; and insurance and additional equipment required to meet security, safety, and environmental
requirements.

Increased costs to carriers are reflected eventually in increased prices paid for freight transportation. Between
2003 and 2009, prices increased 17 percent for truck transportation, 36 percent for rail transportation, 16 percent
for scheduled air freight, 16 percent for water transportation, 41 percent for pipeline transportation of crude
petroleum, 29 percent for other pipeline transportation, and 9 percent for freight transportation support activities.®

The importance of freight transportation varies by economic sector. For example, $1 of final demand for
agricultural products requires 14.2 cents in transportation services, compared with 9.1 cents for manufactured
goods and about 8 cents for mining products.’® An increase in transportation cost affects inexpensive (on a per-
ton basis), cost-sensitive bulk commodities more than high-value, time-sensitive commaodities that have higher
margins. In either case, an increase in transportation costs will ripple through all these industries, affecting not only
the cost of goods from all economic sectors but also markets for the goods.

1“Environmental constraints” is primarily meant to include environmental regulations that require the use of
cleaner, lower emissions fuels and/or place higher taxes on higher emissions fuels.

2 John Isbell, “Maritime and Infrastructure Impact on Nike’s Inbound Delivery Supply Chain,” TRB Freight
Roundtable, October 24, 2006 www.trb.org/conferences/FDM/Isbell.pdf.

3 John Bowe, “The High Cost of Congestion,” TRB Freight Roundtable, October 24, 2006 www.trb.org/
conferences/FDM/Bowe.pdf.

4U.S. Congressional Budget Office, The Economic Costs of Disruptions in Container Shipments, March 26, 2006
www.cbo.gov/ftpdocs/71xx/doc7106/03-29-Container_Shipments.pdf.

> FHWA, An Initial Assessment of Freight Bottlenecks on Highways, October 2005 www.fhwa.dot.gov/policy/otps/
bottlenecks.

6 FHWA, Freight Facts and Figures 2011, figure 4-2, page 50.

" Inbound Logistics. “Trucking Perspectives, 2013,” September 2013 http://www.inboundlogistics.com/cms/article/
trucking-perspectives-2013/

8 Federal Railroad Administration, An Examination of Employee Recruitment and Retention in the U.S. Railroad
Industry, 2007 www.fra.dot.gov/us/content/1891.

® FHWA, Freight Facts and Figures 2011, table 4-6, page 49.

10 DOT, Bureau of Transportation Statistics, “The Economic Importance of Transportation Services: Highlights of
the Transportation Satellite Accounts,” BTS/98-TS4R, April 1998, figure 2, page 5.
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National Freight Policy

The recent passage of the Moving Ahead for Progress in the 21st Century (MAP-21) transportation reauthorization
created a formal U.S. policy to improve the condition and performance of the national freight network to ensure
that it allows the United States to compete in the global economy and achieve various goals that will improve
freight movement in the U.S. (Section 1115). This policy greatly increases the visibility and emphasis on freight
transportation at the federal level. MAP-21 requires the designation of a primary freight network, the creation of a
critical rural freight corridors designation, the creation of a national freight strategic plan, the creation of a freight
conditions and performance report, and the creation of new or refinement of existing transportation investment
and planning tools to evaluate freight-related and nonfreight-related projects. All of these provisions, as well as
other related provisions in MAP-21—such as prioritizing of projects to improve freight movement (Section 1116)
—encouraging States to establish freight advisory committees (Section 1117), encouraging States to develop
State freight plans (Section 1118), and requiring the creation of freight performance measures and performance
targets that the States will use to assess freight movement on the Interstate System (Section 1203)—uwill increase
the focus on addressing and improving freight transportation at the Federal, State, and regional/metropolitan
levels. Many States and Metropolitan Planning Organizations (MPOs) were already engaged in formal or informal
freight transportation planning efforts prior to the adoption of MAP-21, but the new reauthorization bill will help
formalize these efforts.

A U.S. DOT Freight Policy Council composed of multi-modal DOT leadership has been created to coordinate the
implementation of MAP-21 freight provisions, develop a national freight policy for improving freight movement,
and meet the President’s goal of doubling U.S. exports by 2015. This new council will create a national freight
strategic vision to allow the U.S. to better address infrastructure projects focused on the movement of goods and
to enhance the Nation’s economic competitiveness in the global economy.

Although the Freight Policy Council is a newly created group, significant efforts had already taken place prior

to MAP-21’s passage to better understand freight activities and address freight challenges at all levels of
government and in the private sector. The results of these efforts may be able to be leveraged by the Freight
Policy Council. The Transportation Research Board convened individuals from transportation providers, shippers,
State agencies, port authorities, and the U.S. DOT to form a Freight Transportation Industry Roundtable. Members
of the roundtable developed an initial Framework for a National Freight Policy to identify freight activities and
focus those activities toward common objectives. The framework continues to evolve within the U.S. DOT as part
of its outreach to members of the freight community.

creation of State freight advisory committees composed of public and private sector freight stakeholders to
help States identify key freight transportation needs within their jurisdictions and across State boundaries.
Likewise, MPOs can form their own freight advisory committees to engage public and private sector freight
professionals to identify and address freight transportation needs within their metropolitan areas.

Freight challenges are not new, but their ongoing importance and increased complexity warrant creative
solutions by all with a stake in the vitality of the American economy.
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Highway System Characteristics

e Nation’s extensive network of roadways facilitates the movement of people and goods, promotes the
growth of the American economy, provides access to national and international markets, and supports
national defense by providing the means for the rapid deployment of military forces and their support

systems.

is section explores the characteristics of the Nation’s roadways in terms of ownership, purpose, and
usage. Information is presented for the National Highway System (NHS), including its Interstate Highway
System component, and for the overall highway system. Separate statistics are also presented for Federal-
aid highways, which include roadways that are generally eligible for Federal assistance under current law.

Subsequent sections within this chapter explore
the characteristics of bridges and transit systems.

Statistics reported in this section draw upon

data collected from States through the Highway
Performance Monitoring System (HPMS). e
terms highways, roadways, and roads are generally
used interchangeably in this section and elsewhere
in the report. Roadways within a community
with a population of 5,000 or more are classi ed
as urban while roadways in areas outside urban
boundaries are classi ed as rural. Some statistics
in this section are presented separately for small
urban areas that have populations of 5,000 to
49,999 and urbanized areas with populations over
50,000.

Are the 2010 HPMS data cited in this
report fully consistent with those
reported in the Highway Statistics
2010 publication?

QeA

No. The statistics reflected in this report are based on

the latest available 2010 HPMS data as of the date the
chapters were written, and include revisions that were not
reflected in the Highway Statistics 2010 publication.

The HPMS database is subject to further change on an
ongoing basis if States identify a need to revise their data.
Such changes will be reflected in the next edition of the
C&P report.

Additional information on HPMS is available at
http://www.fhwa.dot.gov/policy/ohpi/hpms/index.htm.

Roads by Ownership

As shown in Exhibit 2-1, local governments owned approximately 77.5 percent of the Nation’s public road

mileage in 2010. Local governments generally construct and maintain these roads themselves, but some

enter into agreements with the State Departments of Transportation (DOTSs) to perform these functions

on their behalf. In 2010, State governments owned 19.1 percent of the Nation’s public road mileage. e

remaining 3.4 percent of total public road mileage was under the control of the Federal government in 2010

and was located primarily in National Parks and Forests, on Indian reservations, and on military bases.  ese
gures do not re ect privately owned roads or roads not available for use by the general public.

e highway system in the Nation comprised nearly 4.08 million miles in 2010, up from 3.95 million miles
in 2000. Total mileage in urban areas grew by an average annual rate of 2.5 percent between 2000 and 2010.
However, highway miles in rural areas decreased at an average annual rate of 0.4 percent during the same

time period.

In addition to the construction of new roads, two factors have continued to contribute to the increase of
urban highway mileage. First, based on the 2000 decennial census, the boundaries of urban areas have
expanded resulting in the reclassi cation of some mileage from rural to urban. States implemented these
boundary changes in their HPMS data reporting gradually. As a result, the impact of the census-based
changes on these statistics is not con ned to a single year. Second, greater focus has been placed on Federal
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Exhibit 2-1 Highway Miles by Owner and by Size of Area, 2000-2010

Annual Rate
of Change
2000 2002 2004 2006 2008 2010 2010/2000

Federal 116,707 117,775 117,762 123,393 124,482 128,004 0.9%
State * 663,763 664,814 649,582 636,142 632,679 626,823 -0.6%
Local 2,311,263 2,297,168 2,236,101 2,230,946 2,223,172 2,220,153 -0.4%
Subtotal Rural Areas 3,091,733 3,079,757 3,003,445 2,990,481 2,980,333 2,974,980 -0.4%
Urban Areas (5,000 or more in population)

Federal 1,484 2,820 3,570 4,988 7,077 8,769 19.4%
State * 111,540 111,774 129,661 147,501 151,631 152,666 3.2%
Local 746,344 787,319 860,786 890,038 920,299 938,955 2.3%
Subtotal Urbanized Areas 859,368 901,913 994,017 1,042,527 1,079,007 1,100,390 2.5%
Federal 118,191 120,595 121,332 128,381 131,559 136,773 1.5%
State * 775,303 776,588 779,243 783,643 784,310 779,489 0.1%
Local 3,057,607 3,084,487 3,096,887 3,120,984 3,143,471 3,159,107 0.3%
Total 3,951,101 3,981,670 3,997,462 4,033,008 4,059,340 4,075,370 0.3%
Federal 3.0% 3.0% 3.0% 3.2% 3.2% 3.4%

State * 19.6% 19.5% 19.5% 19.4% 19.3% 19.1%

Local 77.4% 77.5% 77.5% 77.4% 77.4% 77.5%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

* Amounts shown include mileage owned by State highway agencies only; mileage owned by other State entities is combined with
local mileage.

Source: Highway Performance Monitoring System (as of November 2012).

agencies to provide a more complete reporting of Federally owned mileage. As a result, reported Federal
mileage in urban areas increased at an average annual rate of 19.4 percent from 2000 to 2010. s is due
primarily to more accurate reporting of Department of Defense mileage on military bases within urban
areas. In rural areas, Federally owned mileage increased at an annual rate of 0.9 percent over the same period.
Chapter 11 provides additional details on roads serving Federal Lands.

Roads by Purpose

Roads are often classi ed by the purpose they serve, which is commonly called functional classi cation.
Exhibit 2-2 shows the hierarchy of the Highway Functional Classi cation System (HFCS), which is used
extensively in this report in the presentation of highway and bridge statistics.

Review of Functional Classification Concepts

Roads serve two important functions: providing access and providing mobility. Much like an equilibrium
point, typically the better any individual segment is at serving one of these functions, the worse it is at
serving the other. Routes on the Interstate Highway System allow a driver to travel long distances in

a relatively short time, but do not allow the driver to enter each property along the way. Contrarily, a
subdivision street allows a driver access to any address along its length, but does not allow the driver to travel
at high speeds and involves frequent interruption by intersections that often contain tra ¢ control devices.
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e principal arterial system consists of Interstate,
Other Freeways & Expressways, and Other
Principal Arterial roads.  ese roads provide the
highest level of mobility at the highest speed for
long, uninterrupted travel. ey typically have
higher design standards than other roads because
they often include multiple lanes and have some
degree of access control. e principal arterial
system provides interstate and intercounty service
so that all developed areas are within a reasonable
distance of an arterial highway. Most urban
areas (with populations greater than 25,000)
have rural principal arterial highways and rural
other freeways and expressways connections with
virtually all urbanized areas (with populations
greater than 50,000). e principal arterial system
serves major metropolitan centers, corridors with
the highest tra ¢ volumes, and trips of longer
lengths. It carries most trips entering and leaving
metropolitan areas and provides continuity for
roadways that cross urban boundaries.

Minor arterial routes provide service for trips of moderate length at a lower level of mobility.

Exhibit 2-2 Revised Highway Functional
Classification

Arterial

Principal Arterial
Interstate

Other Freeway & Expressway (OF&E)
Other Principal Arterial (OPA)
Minor Arterial
Collector

Major Collector
Minor Collector
Local

Local

Note: Rural and Urban classifications have now been synchronized.
Previously, urban collectors were not broken down into separate
categories for major and minor, and rural OF&Es were included as
part of rural OPAs. Some exhibits presented in this report still use
the old classifications.

Source: FHWA.

ey provide a

connection between collector roadways and the principal arterial highways.

Collectors provide a lower degree of mobility than arterials.

ey are designed for travel at lower speeds

and for shorter distances. Generally, collectors are two-lane roads that collect tra ¢ from local roads and

distribute it to the minor arterial system.

e collector system is strati ed into two subsystems: major and

minor. Major collectors serve larger towns not accessed by higher-order roads, and important industrial,
commercial, or agricultural areas that generate signi cant tra ¢ but are not served by arterials. Minor
collectors are typically spaced at intervals consistent with population density to collect tra ¢ from local
roads and to ensure that a collector road serves smaller population areas.

Unlike arterials, collector roads may penetrate residential communities, distributing tra ¢ from the arterials
to the ultimate destination for many motorists. Collectors also channel tra ¢ from local streets onto the
arterial system. Local roads represent the largest element in the American public road system in terms of
mileage. All public roads below the collector system are considered local. Local roads provide basic access
between residential and commercial properties, connecting with higher-order highways.

e distinction between those roads functionally classi ed as local and locally owned roads is important to
note. Some roads functionally classi ed as local are owned by the Federal or State government, while local
governments own some arterials and collectors as well as a large percentage of roads functionally classi ed as

local.

Exhibit 2-3 provides a graphic representation of the percentage of the cumulative distribution of mileage
by average annual daily tra ¢ (AADT) volume group for some individual functional classes, ranging from
major collectors to Interstates. Higher-ordered systems, such as Interstates, tend to carry more tra ¢ than
lower-ordered systems, and urban routes tend to carry more tra ¢ than rural routes with comparable

functional class designations.
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Exhibit 2-3 Cumulative Percentage Distributions of Mileage by AADT Volume, by Functional System
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AADT Volume Groups
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AADT Volume Groups
Source: 2010 HPMS Database.

System Characteristics

Exhibit 2-4 summarizes the percentage of highway route miles, lane miles, and vehicle miles traveled (VMT)
for 2010 broken down by functional system and by population area. Route miles represent the length of a
roadway, while lane miles represent the length of the roadway multiplied by the number of lanes on that
roadway. As noted earlier, rural areas have populations of less than 5,000, small urban areas have populations
between 5,000 and 49,999, and urbanized areas have populations of 50,000 or more.

e majority of the Nation’s highway miles and lane miles, 72.7 percent and 70.8 percent, respectively, were
located in rural areas in 2010. However, only 32.9 percent of the VMT occurred on these roadways. Roads
classi ed as rural local constituted slightly over one-half of all highway mileage, but carried only 4.5 percent
of total VMT.

Roads in small urban areas accounted for 5.2 percent of highway mileage, 5.3 percent of lane miles, and

7.4 percent of VMT. Urbanized areas only constituted 22.1 percent of the Nation’s total highway mileage
and 23.9 percent of lane miles despite carrying 59.8 percent of the Nation's VMT in 2010. Urbanized
Interstate System highways made up only 0.4 percent of total route mileage, but carried 14.9 percent of total
VMT—the greatest amount of all functional classi cations.
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Exhibit 2-4 Percentage of Highway Miles,
Lane Miles, and VMT by Functional System

Lane

Functional System Miles  Miles VMT

Rural Areas (less than 5,000 in population)

Pedestrian and Bicycle Elements

Improving pedestrian and bicycle data collection
and analysis and developing quantitative analysis
methods and tools are core elements of FHWA'’s
programmatic efforts. FHWA has initiated several
efforts to develop better pedestrian and bicycle data

Interstate 0.7%  14%  8.2% and to begin to incorporate multimodal data into
Other Freeway and Expressway 0.1%  0.2%  0.6% existing data management systems. For example, the
Other Principal Arterial 220  2.7%  6.8% most recent release of the Traffic Monitoring Guide
. . includes recommendations for conducting bicycle
Minor Arterial 3.3% 3.3% 5.1% . . .
and pedestrian counts, and it specifies a standard
Major Collector 10.2%  9.8%  6.0% set of data fields for reporting the counts. In addition,
Minor Collector 6.4% 6.1% 1.8% FHWA maintains a system called the Traffic Monitoring
Local 497% 47.3%  A5% Analysis Syste.m (TMAS), which receives raw data and
computes basic reports from those data. FHWA has
Subtotal Rural Areas 72.7% 70.8% 32.9%

Small Urban Areas (5,000-49,999 in population)

funded a project that will modify TMAS to receive and
report on bicycle and pedestrian counts based on the
Traffic Monitoring Guide format. These enhancements

Interstate 0.1% 0.1% 1.1% . ) : . )
will be included in the next version of TMAS (Version
Other Freeway and Expressway ~ 0.0%  0.1%  0.3% 3.0), which is scheduled to be released in early 2015.
Other Principal Arterial 0.4% 05% 21% FHWA is also exploring the feasibility of building
Minor Arterial 05% 06%  1.7% regional bicycle and pedestrian-count databases to
_ simplify access to TMAS and to provide public access
Major Collector 0.6% 0.6% 0.9% {0 the data.
Minor Collector 0.0% 0.0% 0.0% .
Third-party efforts such as the Household Travel
Local 36% 34% 12% Survey and the National Bicycle and Pedestrian
Subtotal Small Urban Areas 52% 53% 7.4% Documentation Project generate multimodal data

Urbanized Areas (50,000 or more in population)

and external benchmarking resources. For example,
Bicycling and Walking in the U.S.: 2012 Benchmarking

Interstate 0.4%  1.0% 14.9% Report is an ongoing effort by the Alliance for Biking
Other Freeway and Expressway ~ 0.2%  0.5%  6.4% and Walking to collect and analyze data on bicycling
Other Principal Arterial 1.2%  2.2% 13.4% and walking in all 50 states and the 51 largest U.S.
Minor Arterial 21%  27% 11.3% C|_t|es._The b|enn|al_report includes data such_as

bicycling and walking levels and demographics,
Major Collector 22%  22%  5.2% bicycle and pedestrian safety, funding for bicycle and
Minor Collector 0.0% 0.0%  0.0% pedestrian projects, written policies on bicycling and
Local 16.0% 15.2%  8.5% w_alkin_g, bicycle infrastructure_, bike-transit integration,

bicycling and walking education and encouragement
Subtotal Urbanized Areas 22.1%  23.9%  59.8% activities, public health indicators, and the economic
Total 100.0% 100.0% 100.0% impact of bicycling and walking.

Source: Highway Performance Monitoring System as of

December 2011.

Exhibit 2-5 shows trends in public road route mileage from 2000 to 2010. Overall route mileage increased
by 132,667 between 2000 and 2010, an annual growth rate of 0.3 percent. From 2000 to 2010, the number
of rural route miles declined by 111,253. Urban route miles increased 243,920 route miles during the same
period. Among functional classes, rural local roads had the largest decrease in route mileage with a reduction
of 78,303. Urban local roads had the largest growth in route mileage with an increase of 178,281.

As noted earlier, the decline in rural route mileage can be partially attributed to changes in urban boundaries
resulting from the 2000 Census.  ese boundary changes have also a ected the classi cation of lane mileage
and VMT.
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Exhibit 2-5 Highway Route Miles by Functional System, 2000-2010
Annual Rate

of Change
Functional System 2000 2002 2004 2006 2008 2010 2010/2000

Interstate 33,152 33,107 31,477 30,615 30,227 30,260 -0.9%
Other Freeway & Expressway* 3,299 N/A

Other Principal Arterial* 92,131 N/A

Other Principal Arterial* 99,023 98,945 95,998 95,009 95,002 N/A

Minor Arterial 137,863 137,855 135,683 135,589 135,256 135,681 -0.2%
Major Collector 433,926 431,754 420,293 419,289 418,473 418,848 -0.4%
Minor Collector 272,477 271,371 268,088 262,966 262,852 263,271 -0.3%
Local 2,115,293 2,106,725 2,051,902 2,046,796 2,038,517 2,036,990 -0.4%
Subtotal Rural Areas 3,091,733 3,079,757 3,003,441 2,990,264 2,980,327 2,980,480 -0.4%
Interstate 13,523 13,640 15,359 16,277 16,789 16,922 2.3%
Other Freeway and Expressway 9,196 9,377 10,305 10,817 11,401 11,371 2.1%
Other Principal Arterial 53,558 53,680 60,088 63,180 64,948 65,505 2.0%
Minor Arterial 90,302 90,922 98,447 103,678 107,182 108,375 1.8%
Collector* 88,798 89,846 103,387 109,639 115,087 N/A

Major Collector* 115,538 N/A

Minor Collector* 3,303 N/A

Local 603,992 644,449 706,436 738,156 763,618 782,273 2.6%
Subtotal Urban Areas 859,368 901,913 994,021 1,041,747 1,079,025 1,103,288 2.5%

Total Highway Route Miles 3,951,101 3,981,670 3,997,462 4,032,011 4,059,352 4,083,768

* 2010 data reflects revised HPMS functional classifications. Rural Other Freeways and Expressways have been split out of the
Rural Other Principal Arterial category, and Urban Collect has been split into Urban Major Collector and Urban Minor Collector.

Source: Highway Performance Monitoring System (as of December 2011).

Tunnels
In 2003, FHWA conducted a survey regarding tunnel inventories. Of the 45 tunnel owners contacted,
40 responded; the survey results suggest that there are approximately 350 highway tunnel bores in the United
States.

It should be noted that there is not a one-to-one correspondence between the number of bores and the number
of tunnels. For example, while the Sumner Tunnel in Boston consists of a single bore, some tunnels, such as the
Hampton Roads Bridge-Tunnel in Norfolk, include two bores.

A National Tunnel Inspection Standards regulation is under development and is scheduled for publication in the
spring of 2014. Data gathered as part of this regulation are expected to provide the basis for improved reporting
on tunnels in future editions of the C&P report.

Exhibit 2-6 shows the number of highway lane miles by functional system and by population area. Between
2000 and 2010, lane miles on the Nation’s highways have grown at an average annual rate of 0.4 percent,
from approximately 8.3 million to 8.6 million. e number of lane miles in rural areas decreased by 200,443
during this period, while urban area lane mileage increased by 561,133. Among individual functional classes,
urban local roads had the largest increase in the number of lane miles, with 356,562 added between 2000
and 2010.
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Exhibit 2-6 Highway Lane Miles by Functional System and by Size of Area, 2000-2010

Annual
Highway Lane Miles g:;en;);
Functional System 2000 2002 2004 2006 2008 2010 2010/2000

Interstate 135,000 135,032 128,012 124,506 122,956 123,762 -0.9%
Other Freeway and Expressway* 11,907 N/A

Other Principal Arterial* 243,065 N/A

Other Principal Arterial* 253,586 256,458 249,480 248,334 250,153 N/A

Minor Arterial 287,750 288,391 283,173 282,397 281,071 287,761 0.0%
Major Collector 872,672 868,977 845,513 843,262 841,353 857,091 -0.2%
Minor Collector 544,954 542,739 536,177 525,932 525,705 526,540 -0.3%
Local 4,230,588 4,213,448 4,103,804 4,093,592 4,077,032 4,073,980 -0.4%
Subtotal Rural Areas 6,324,550 6,305,044 6,146,159 6,118,023 6,098,270 6,124,107 -0.3%
Interstate 74,647 75,864 84,016 89,036 91,924 93,403 2.3%
Other Freeway and Expressway 42,055 43,467 47,770 50,205 53,073 53,231 2.4%
Other Principal Arterial 187,030 188,525 210,506 221,622 228,792 235,127 2.3%
Minor Arterial 229,410 233,194 250,769 269,912 274,225 285,954 2.2%
Collector* 189,839 192,115 220,177 235,240 245,262 N/A

Major Collector* 252,435 N/A

Minor Collector* 7,404 N/A

Local 1,207,984 1,288,898 1,412,872 1,476,314 1,527,230 1,564,546 2.6%
Subtotal Urban Areas 1,930,966 2,022,064 2,226,111 2,342,329 2,420,506 2,492,099 2.6%

Total Highway Lane Miles 8,255,516 8,327,108 8,372,270 8,460,352 8,518,776 8,616,206

* 2010 data reflects revised HPMS functional classifications. Rural Other Freeways and Expressways have been split out of the
Rural Other Principal Arterial category, and Urban Collect has been split into Urban Major Collector and Urban Minor Collector.

Source: Highway Performance Monitoring System - December 2011.

Highway Travel

Total highway VMT grew by 0.31 percent in 2010 relative to 2009. As shown in Exhibit 2-7, this small
increase followed declines of 1.79 percent in 2008 and 0.66 percent in 2009.  ese negative growth rates
can be partially attributed to the recent period of economic contraction from December 2007 to June 2009
identi ed by the Business Cycle Dating Committee of the National Bureau of Economic Research (NBER).
However, it should be noted that VMT growth had previously been trending downwards; annual VMT
growth rate last exceeded 3 percent in 1997 and has not exceeded 1 percent in any year since 2004.

Exhibit 2-8 shows trends in VMT and passenger miles traveled (PMT) by functional class since 2000; VMT
measures the number of vehicle miles traveled and PMT weights the travel by the number of occupants of
those vehicles. Between 2000 and 2010, VMT grew at an average annual rate of 0.8 percent per year from
2.76 trillion to 2.99 trillion. Estimated total PMT declined over this 10-year period by 0.3 percent per year,
decreasing to a total of 4.2 trillion in 2010.

VMT in rural areas totaled 0.99 trillion in 2010. From 2000 to 2010, travel declined on all rural functional
classi cations except for roads classi ed as rural local. Rural major collectors experienced the largest
percentage reduction in VMT, declining at an average annual rate of 1.8 percent over this period. As noted
earlier, the decline in rural VMT can be partially attributed to the expansion of urban boundaries resulting
from the 2000 Census.

2-8  Description of Current System



Exhibit 2-7 Annual VMT Growth Rates, 1990-2010
4.0%

3.0% -

2.0% -

1.0% A

0.0% -

-1.0% -

-2.0% -

-3.0%

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Source: Highway Statistics, various years, Tables VM-1 (United States) and VM-2 (Puerto Rico).

Exhibit 2-8 Vehicle Miles Traveled (VMT) and Passenger Miles Traveled (PMT), 2000-2010

Annual Rate
Annual Travel Distance (Millions of Miles) of Change

Functional System 2000 2002 2004 2006 2008 2010 2010/2000
Interstate 269,533 281,461 267,397 258,324 243,693 246,109 -0.9%
Other Freeway & Expressway? 19,603 N/A
Other Principal Arterial® 205,961 N/A
Other Principal Arterial® 249,177 258,009 241,282 232,224 222,555 N/A
Minor Arterial 172,772 177,139 169,168 162,889 152,246 151,307 -1.3%
Major Collector 210,595 214,463 200,926 193,423 186,275 176,301 -1.8%
Minor Collector 58,183 62,144 60,278 58,229 55,164 53,339 -0.9%
Local 127,560 139,892 132,474 133,378 131,796 132,827 0.4%
Subtotal Rural Areas 1,087,820 1,133,107 1,071,524 1,038,467 991,729 985447  -1.0%
Interstate 397,176 412,481 459,767 482,677 481,520 482,726 2.0%
Other Freeway and Expressway 178,185 190,641 209,084 218,411 223,837 221,902 2.2%
Other Principal Arterial 401,356 410,926 453,868 470,423 465,965 460,753 1.4%
Minor Arterial 326,889 341,958 365,807 380,069 380,734 378,048 1.5%
Collector? 137,007 143,621 164,330 175,516 177,665 N/A
Major Collector? 178,909 N/A
Minor Collector? 3,837 N/A
Local 236,051 241,721 257,617 268,394 271,329 273,474 1.5%
Subtotal Urban Areas 1,676,664 1,741,348 1,910,473 1,995,489 2,001,050 1,999,648 1.8%

Total VMT 2,764,484 2,874,455 2,981,998 3,033,957 2,992,779 2,985,095

Total PMT! 4,390,076 4,667,038 4,832,394 4,933,689 4,871,683 4,244,157

1 Assumes approximately 1.59 passengers per vehicle per mile in 2000 and approximately 1.63 passengers per vehicle per mile in
2002, 2004, 2006, and 2008 and approximately 1.42 passengers per vehicle mile for 2010.

22010 data reflects revised HPMS functional classifications. Rural Other Freeways and Expressways have been split out of the
Rural Other Principal Arterial category, and Urban Collect has been split into Urban Major Collector and Urban Minor Collector.

Sources: VMT data from Highway Performance Monitoring System; PMT data from Highway Statistics, Table VM-1.
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showed an estimated decrease in VMT of 1.2 percent
between 2010 and 2011. VMT on rural Interstates
and other rural arterials decreased by 1.5 percent
and 1.4 percent, respectively. VMT on other rural
roads increased by 1.8 percent, and VMT on urban
Interstates decreased by 0.5 percent. VMT on other
urban arterials decreased by 1.1 percent, while VMT

numbers are subject to revision when the 2011 HPMS
submittals are processed and analyzed.

The May 2012 TVT report shows an increase in travel
for the first 5 months of 2012 compared to the same
months in 2011. Overall VMT is estimated to have
increased by 1.2 percent. VMT on rural Interstate,
other arterials, and other rural roads increased by

VMT on urban Interstates, other urban arterials, and
other urban roads increased 1.6 percent, 1.0 percent,
and 0.8 percent, respectively.

The TVT report is a monthly report based on
hourly traffic count data. These data, collected at
approximately 4,000 continuous traffic-counting

same month in the previous year. Because of limited
TVT sample sizes, caution should be used with these
estimates.

For additional information on ongoing traffic trends,
visit http://www.fhwa.dot.gov/ohim/tvtw/tvtfag.cfm.

[
What has happened to highway &
travel since 2010?

The December 2011 Traffic Volume Trends (TVT) report

on other urban roads decreased by 1.2 percent. These

1.8 percent, 1.2 percent, and 1.8 percent, respectively.

locations nationwide, are used to calculate the percent
change in traffic for the current month compared to the

VMT in urban areas totaled approximately

2.00 trillion in 2010. Urban VMT increased at an
average annual rate of 1.8 percent over the 10-year
period. In 2010, urban interstates carried a bit less

than half a trillion VMT, the highest level among any

functional class.

Exhibit 2-9 depicts highway travel by functional
classi cation and vehicle type in 2008 and 2010.
ree types of vehicles are identi ed: passenger

vehicles which include motorcycles, buses, and light
trucks (two-axle, four-tire models); single-unit trucks

having six or more tires; and combination trucks,

Exhibit 2-9 Highway Travel by Functional
System and by Vehicle Type, 2008-2010

Annual Rate
Functional of Change
System 2008 2010 2010/2008

Interstate
PV 181,278 185,212 1.1%
SuU 11,970 11,206 -3.2%
Combo 49,973 49,229 -0.7%
Other Arterial
PV 322,288 324,467 0.3%
SuU 20,176 18,922 -3.2%
Combo 31,771 33,023 2.0%
Other Rural
PV 335,206 327,748 -1.1%
SuU 19,286 18,059 -3.2%
Combo 16,287 16,281 0.0%
Total Rural
PV 838,772 837,428 -0.1%
SuU 51,431 48,188 -3.2%
Combo 98,031 98,532 0.3%
Interstate
PV 423,699 427,395 0.4%
SuU 16,752 14,485 -7.0%
Combo 35,663 35,812 0.2%
Other Urban
PV 1,403,376 1,415,087 0.4%
SuU 58,672 48,001 -9.5%
Combo 50,131 41,567 -8.9%
Total Urban
PV 1,827,075 1,842,482 0.4%
SuU 75,423 62,486 -9.0%
Combo 85,794 77,379 -5.0%
Total
PV 2,665,848 2,679,910 0.3%
SuU 126,855 110,674 -6.6%
Combo 183,826 175,911 -2.2%

The procedures used to develop estimates of travel by vehicle type have
been significantly revised; the data available do not support direct
comparisons prior to 2007.

Data do not include Puerto Rico.

PV = Passenger Vehicles (including buses, motorcycles and two-axle,
four-tire vehicles); SU = Single-Unit Trucks (6 or more tires); Combo =
Combination Trucks (trailers and semitrailers).

Source: Highway Statistics, various years, Table VM-1.

including trailers and semitrailers. Passenger vehicle travel accounted for 90.3 percent of total VMT in 2010;
combination trucks accounted for 5.9 percent of VMT during this period and single-unit trucks accounted
for the remaining 3.7 percent. e share of truck travel on the rural interstates is considerably higher; in
2010, single-unit and combination trucks together accounted for 24.6 percent of total VMT on the rural

Interstates.

2-10 Description of Current System



Passenger vehicle travel grew at an average annual rate of 0.3 percent from 2008 to 2010. Over the same
period, combination truck tra ¢ declined by 2.2 percent per year, and single-unit truck tra c declined by
6.6 percent per year. e decrease in combination truck tra ¢ occurred mostly in urban areas; single-unit
truck tra c decreased in both rural and urban areas, but the change was more pronounced in urban areas.
Direct comparisons over a longer time period cannot be made due to signi cant revisions to the vehicle
distribution estimation methodology implemented in 2007.

Toll Roads, HOT Lanes, and/or HOV Lanes

The best source of information regarding toll roads in the Nation is the Toll Facilities Report (FHWA-PL-11-032,

July 2011) published by the Office of Highway Policy Information. The report contains selected information on toll
facilities in the United States that has been provided to FHWA by the States and/or various toll authorities regarding
toll facilities in operation, financed, or under construction as of July 2011. The report is based on voluntary
responses received biennially. Since data submission is voluntary, the report may not contain complete information
as to toll roads in the Nation. As of 2011, there were 3,088 miles of Interstate toll roads and 1,992 miles of non-
Interstate toll roads reported.

The HPMS database contains very limited data on miles of HOT lanes and HOV lanes. The data available in the
HPMS indicate that there were 1,065 miles of HOV lanes. However, since information regarding HOT/HOV lanes
may be incomplete, this number may not accurately reflect actual mileage.

Federal-Aid Highways

e term “Federal-aid highways” includes roads that are generally eligible for Federal funding assistance
under current law, which includes public roads that are not functionally classi ed as rural minor collector,
rural local, or urban local. As shown in Exhibit 2-10, the extent of Federal-aid highways totaled slightly more
than 1.0 million miles in 2010. Federal-aid highways included more than 2.4 million lane miles and carried
more than 2.5 trillion VMT in 2010. VMT on Federal-aid highways grew at an average annual rate of
0.8 percent from 2000 to 2010. Lane miles on Federal-Aid Highways also grew at an annual average rate of
0.8 percent during the same period.

Federal-aid highway mileage made up 24.7 percent of the total highway miles on the Nation’s roadways in
2010. e number of lane miles on Federal-aid highways was approximately 28.4 percent of the Nation’s
total lane mileage. e VMT carried on Federal-aid highways made up 84.6 percent of the VMT for the
Nation.

While the system characteristics information presented in this chapter is available for all functional classes,
some data pertaining to system conditions and performance presented in other chapters are not available in
the HPMS for roads classi ed as rural minor collector, rural local, or urban local.  us, some data presented
in other chapters may re ect only Federal-aid highways.

Exhibit 2-10 Federal-Aid Highway Miles, Lane Miles, and VMT, 2000-2010

Annual Rate
of Change
2010 2010/2000
Highway Miles 959,339 959,125 971,036 984,093 994,358 1,007,777 0.5%
Lane Miles 2,271,990 2,282,024 2,319,417 2,364,514 2,388,809 2,451,140 0.8%
VMT (millions) 2,342,690 2,430,698 2,531,629 2,573,956 2,534,490 2,525,455 0.8%

Source: Highway Performance Monitoring System.
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National Highway System

With the Interstate System essentially complete, the Intermodal Surface Transportation E ciency Act of
1991 (ISTEA) revised the Federal-aid highway program for the post-Interstate System era. e legislation
authorized designation of an NHS that would prioritize Federal resources to roads most important

for interstate travel, economic expansion, and national defense; that connect with other modes of
transportation; and that are essential to the Nation’s role in the international marketplace.

e NHS was designed to be a dynamic system capable of changing in response to future travel and
trade demands. e U.S. Department of Transportation may approve modi cations to the NHS without
congressional approval. States must cooperate with local and regional o cials in proposing modi cations.
In metropolitan areas, local and regional o cials must act through metropolitan planning organizations and
the State transportation department when proposing modi cations. A number of such modi cations are
proposed and approved each year.

e NHS has ve components. e rst, the Y ~
Interstate System, is the core of the NHS and Which governmental entities Q& @

. own the mileage that makes up

includes the most traveled routes. e second the National Highway System?

component includes other principal arterials deemed el f |

most important for commerce and trade. e third Approximately 96.9 percent of NHS mileage was

. . . State-owned in 2010. Only 3.0 percent was locally
is the Strategic Highway Network (STRAHNET), owned and the Federal government owned the

which consists of highways important to remaining 0.1 percent. The NHS is concentrated
military mobilization. e fourth is the system on higher functional systems, which tend to have
of STRAHNET connectors that provides access lighensharesioi-laleownedimieats:

between major military installations and routes that
are part of STRAHNET. e nal component consists of intermodal connectors, which were not included
in the National Highway System Designation Act of 1995 but are eligible for NHS funds.  ese roads
provide access between major intermodal passenger and freight facilities and the other four subsystems that
make up the NHS.

e Moving Ahead for Progress in the 21st Century Act of 2012 (MAP-21) modi ed the scope of the NHS
to include some additional principal arterial and related connector mileage not previously designated as part
of the NHS. e statistics presented in this chapter pertain to the NHS as it existed in 2010.

[
What changes will the National Highway System experience under MAP-217? Q&

The revised NHS criteria in MAP-21 would add to the NHS most of the principal arterial mileage

that is not currently part of the system. If all principal arterial mileage were added, this would expand

the length of the NHS by 37.7 percent, to over 224,300 miles from 162,876 miles prior to MAP-21. While this
estimate includes some principal arterial mileage that may not ultimately be included in the NHS, it excludes
additional intermodal connector mileage that may be added. This estimate of the extent of the future NHS is
used in Part Il of this report as the basis for 20-year NHS investment/performance projections.

Combining the current NHS with all other principal arterial mileage would cover 5.5 percent of the Nation’s route
miles, 8.9 percent of lane miles, and 55.2 percent of VMT.
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Exhibit 2-11 summarizes NHS route miles, lane miles, and VMT for the NHS components. e NHS is
overwhelmingly concentrated on higher functional systems. All Interstate System highways are part of the
NHS, as are 96.0 percent of rural other freeways and expressways, 84.3 percent of urban other freeways
and expressways, 79.9 percent of rural other principal arterials, and 39.6 percent of urban other principal
arterials. e share of minor arterials, collectors, and local roads on the NHS is relatively small. As of 2010,
there were 162,698 route miles on the NHS, excluding any sections not yet open to tra c¢. While only

4.0 percent of the Nation’s total route mileage and 6.7 percent of the total lane miles were on the NHS,
these roads carried 44.0 percent of VMT in 2010.

Exhibit 2-11 Highway Route Miles, Lane Miles, and VMT on the NHS Compared With All Roads,
by Functional System, 2010

100%

BNHS ®Non-NHS

80% -

60% -

40% -

20% +

0% -

Route Miles Lane Miles VMT
Route Miles Lane Miles VMT (Millions)

Percent of Percent of Percent of

Functional Functional Functional

Total on System on Total on System on System on

NHS NHS NHS NHS Total on NHS NHS

Interstate 30,244 100.0% 123,653 100.0% 244,484 100.0%
Other Freeway and Expressway* 4,090 96.0% 15,074 95.8% 18,906 96.4%
Other Principal Arterial* 72,838 79.9% 195,336 82.0% 171,226 83.2%
Minor Arterial 3,124 2.3% 7,311 2.6% 5,338 3.5%
Major Collector 1,159 0.3% 2,619 0.3% 1,603 0.9%
Minor Collector 17 0.0% 33 0.0% 4 0.0%
Local 59 0.0% 197 0.0% 150 0.1%
Subtotal Rural NHS 111,530 3.7% 344,223 5.6% 441,711 44.9%
Interstate 16,657 100.0% 92,266 100.0% 477,591 100.0%
Other Freeway and Expressway* 9,575 84.3% 45,503 85.7% 196,079 88.8%
Other Principal Arterial* 22,774 35.0% 85,493 37.2% 180,778 39.6%
Minor Arterial 1,585 1.5% 4,831 1.7% 7,133 1.9%
Major Collector 466 0.4% 1,163 0.5% 1,329 0.8%
Minor Collector 15 0.5% 31 0.4% 6 0.1%
Local 95 0.0% 233 0.0% 160 0.0%
Subtotal Urban NHS 51,167 4.7% 229,520 9.4% 863,074 43.5%

Total NHS 162,698 573,744 1,304,786

* Under MAP-21, most roads on these functional systems will become part of the NHS.
Source: Highway Performance Monitoring System, December 2010.
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Interstate System

With the strong support of President Dwight D. Eisenhower, the Federal-Aid Highway Act of 1956

declared that the completion of the “National System of Interstate and Defense Highways” was essential

to the national interest. e Act made a national commitment to the completion of the Interstate System
within the Federal-State partnership of the Federal-aid highway program, with the State responsible

for construction to approved standards. e Act also resolved the challenging issue of how to pay for
construction by establishing the Highway Trust Fund to ensure that revenue from highway user taxes, such
as the motor fuels tax, would be dedicated to the Interstate System and other Federal-aid highway and bridge
projects.

President Eisenhower wrote in his memoirs that “more than any single action by the government since the
end of the war, this one would change the face of America. Its impact on the American economy . . . was
beyond calculation.” e Dwight D. Eisenhower National System of Interstate and Defense Highways,

as it is now called, accelerated interstate and regional commerce, enhanced the country’s competitiveness

in international markets, increased personal mobility, facilitated military transportation, and accelerated
metropolitan development throughout the United States. Although the Interstate System accounted for only
1.2 percent of the Nation’s total roadway mileage in 2010, it carried 24.2 percent of all highway travel.

Exhibit 2-12 combines data presented earlier in this section for rural and urban Interstate System highways.
From 2000 to 2010, Interstate System miles grew at an average annual rate of 0.1 percent to 47,182. Over
this same period, Interstate System lane miles grew by 0.4 percent annually to 217,165, and the tra ¢
carried by the Interstate System grew by 0.9 percent per year to over 0.7 trillion VMT.

Exhibit 2-12 Interstate Highway Miles, Lane Miles, and VMT, 2000-2010

Annual Rate

of Change

2002 2004 2010 2010/2000

Highway Miles 46,675 46,747 46,836 46,892 47,019 47,182 0.1%
Lane Miles 209,647 210,896 212,029 213,542 214,880 217,165 0.4%
VMT(millions) 666,708 693,941 727,163 741,002 725,213 731,095 0.9%

Source: Highway Performance Monitoring System, December 2011.

Highway Freight System

e U.S. freight highway transportation system is, at its fullest extent, composed of all Federal, State, local
(county or municipal), and private roads that permit trucks and other commercial vehicles that haul freight.

e National Network (shown in Exhibit 2-13) is a system composed of 200,000 miles of roadways that
iso cially designated to accommodate commercial freight-hauling vehicles. e National Network was
designated under the Surface Transportation Assistance Act of 1982, which requires States to allow trucks
of certain speci c sizes and con gurations on the “Interstate System and those portions of the Federal-aid
Primary System ... serving to link principal cities and densely developed portions of the States ... utilized
extensively by large vehicles for interstate commerce.” National Network roadways are required to permit
conventional combination trucks that are up to 102 inches wide, and accommodate truck tractors that
have a single semi-trailer up to 48 feet in length or have two 28-foot trailers. Most States currently allow
conventional combination trucks with single trailers up to 53 feet in length to operate without permits on
their portions of the National Network.
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Exhibit 2-13 National Network for Conventional Combination Trucks, 2009

mmmm Interstate (National Network and National Highway System)

National Network on National Highway System
"‘\5?
C:/ | W National Network Not on National Highway System

Other National Highway System

Notes: This map should not be interpreted as the official National Network and should not be used for truck size and weight
enforcement purposes. The National Network and NHS are approximately 200,000 miles in length, but the National Network includes
65,000 miles of highway beyond the NHS, and the NHS encompasses about 50,000 miles of highways that are not part of the National
Network. "Other NHS" refers to NHS mileage that is not included on the National Network. Conventional combination trucks are
tractors with one semitrailer up to 48 feet in length or with one 28-foot semitrailer and one 28-foot trailer. Conventional combination
trucks can be up to 102 inches wide.

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight
Analysis Framework, version 2.2, 2009. ops.fhwa.dot.gov/freight/freight_analysis/nat_freight_stats/docs/09factsfigures/figure3_3.htm.

Although there is signi cant overlap between the National Network and the NHS, they represent two
distinct systems. e National Network has not changed signi cantly since its designation in 1982.
Maintaining truck access to ports, industrial activities in central cities, supporting interstate commerce, and
regulating the size of trucks are main priorities of the National Network.

Changes under MAP-21

e MAP-21 surface transportation reauthorization bill requires the creation and de nition of a National
Freight Network, which is intended to include the most important urban, rural, and intercity routes for
commercial truck movements. is newly designated network, which does not have a speci ed roadway
mileage, will likely be smaller than National Network or the NHS, and will overlap portions of both
previously de ned systems, though it will also include mileage that is not part of either the National
Network or the NHS. e National Freight Network will consist of (1) a Primary Freight Network
designated by the U.S. DOT, (2) the portions of the Interstate Highway System that are not selected to be
part of the Primary Freight Network, and (3) Critical Rural Freight Corridors that are designated by the
States. e Primary Freight Network will initially include no more than 27,000 centerline miles of existing
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roadways, and will be determined based on eight freight-related factors identi ed in 23 USC 167(d)(1)(B):
“(i) the origins and destinations of freight movement in the United States; (ii) the total freight tonnage and
the value of freight movement by highways; (iii) the percentage of average annual daily truck tra c in the
annual average daily tra ¢ on principal arterials; (iv) the annual average daily truck tra ¢ on principal
arterials; (v) land and maritime ports of entry; (vi) access to energy exploration, development, installation,
or production areas; (vii) population centers; and (viii) network connectivity.” e Critical Rural Freight
Corridors will need to meet at least one of the following three criteria: (1) is a rural, principal arterial that
has trucks comprising a minimum of 25 percent of total AADT; (2) provides access to energy exploration,
development, installation, or production; or (3) connects the primary freight network, a roadway meeting
either (1) or (2) above, or an Interstate Highway System corridor to facilities that annually handle more than
50,000 twenty-foot equivalent (TEU) units or 500,000 tons of bulk commodities.

System Resiliency

An important aspect of system reliability (see Chapter 5) is the resiliency of the system. Resiliency measures

the ability of the transportation system to minimize service disruptions despite variable and unexpected
condition changes, such as extreme weather or a failure of infrastructure. Resiliency impacts both the physical
infrastructure and operational solutions to overcome the sudden change. Events which test resiliency are of a low
probability but are potentially highly disruptive to operations such as a hurricane, port/terminal closure, or bridge
collapse, such as the Washington -5 bridge collapse in May 2013. Resiliency is a factor of both the physical
infrastructure (for example, how well a bridge responds to being hit) and the operations of the infrastructure (for
example, how quickly responders are able to precipitate a safe detour and reconstruct the bridge). While the I-5
bridge did not demonstrate structural resilience to the strike of the truck that caused the collapse, Washington
DOT used operational strategies to quickly operationalize a detour route, construct a temporary bridge in less
than 1 month, and construct a replacement bridge in less than 5 months. System resiliency requires investments
in both resilient infrastructure and emergency response plans by State DOTSs.
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Bridge System Characteristics

Bridges are vital components of the Nation’s roadway system. Some allow for the unimpeded movement of
tra c over barriers created by geographical features such as rivers; others are used in interchanges to facilitate

the exchange of tra ¢ between roadways.

e National Bridge Inventory (NBI) contains information detailing physical characteristics, tra ¢ loads,
and the evaluation of the condition of each bridge with a length greater than 20 feet (6.1 meters). As of
December 2010, the NBI contained records for 604,493 bridges. Data for input to the NBI is collected on a
regular basis as set forth in the National Bridge Inspection Standards.

Bridges by Owner

e owner of a particular bridge is responsible for the maintenance and activities required to keep the bridge
safe for public use and can be a Federal, State, or local agency. Only 1.3 percent of the bridges in the Nation

in 2010 were owned by agencies within the Federal
government. e majority of these bridges are
owned by the Department of the Interior and

the Department of Defense. Among the bridges
reported in the NBI, approximately 0.3 percent
were coded as owned by private entities or coded
with unknown or unclassi ed ownership.

In 2010, State agencies owned 291,145 bridges,
or approximately 48.2 percent of the all bridges,

Which governmental entities owned
the bridges on the NHS in 20107

QeA

In 2010, approximately 97.5 percent of bridges on
the NHS were State owned, 2.2 percent were locally
owned, and 0.1 percent were owned by the Federal
government. The remainder were privately owned,
were owned by railroads, or had an owner that was
not recorded.

which carried 87.5 percent of the total tra ¢ on the Nation’s bridge system. Local agencies owned
303,531 bridges in 2010, or approximately 50.2 percent of all bridges. Local agencies own slightly more
bridges than State agencies, but many of them tend to be smaller structures concentrated on lower-volume

routes compared to State inventories.

ese data are summarized in Exhibit 2-14.

Between 2000 and 2010, the total number of bridges grew at an average annual rate of 0.3 percent to

604,493 bridges on the Nation’s roadways.

is increase has been concentrated in State-owned and locally

owned bridges. During this same timeframe, the percentage of bridges owned by the Federal government

and private entities decreased.

Exhibit 2-14 Bridges by Owner, 2000-2010

Annual Rate of

Change
Owner 2000 2002 2004 2006 2008 2010 2010/2000
Federal 8,221 9,371 8,425 8,355 8,383 8,150 -0.1%
State 277,106 280,266 282,552 284,668 289,051 291,145 0.5%
Local 298,889 299,354 300,444 301,912 302,278 303,531 0.2%
Private 2,299 1,502 1,497 1,490 1,427 1,366 -5.1%
Unknown/Unclassified 415 1,214 1,183 1,137 367 301 -3.2%

586,930

591,707

594,101

597,562 601,506 604,493

Source: National Bridge Inventory as of December 2010.
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As shown in Exhibit 2-15, despite States owning

48.2 percent of total bridges in 2010, these bridges
constituted 76.5 percent of total bridge deck area and
carried 87.5 percent of total bridge tra c. In 2010,
State agencies owned more than 3 times the bridge
deck area of local agencies and carried more than

7 times the tra c of bridges owned by local agencies.

Interstate, STRAHNET,
and NHS Bridges

Exhibit 2-15 Bridge Inventory Characteristics for

Ownership, Traffic, and Deck Area, 2010

Bridge Ownership
(by Percentage of Bridge Inventory)

Federal

State 1.3%

48.2%

Local

Other 50.2%

0.3%

Exhibit 2-16 shows that the Interstate system had
55,339 bridges, or 9.2 percent of the total bridges on
the road system of the Nation, in 2010. Bridges on the
Interstate make up 26.4 percent of the total deck area
of bridges on the Nation’s roadway system. Interstate
bridges carry approximately 44.9 percent of average
daily tra ¢ and 58.3 percent of the Nation’s Average
Daily Truck Travel (ADTT).

e Strategic Highway Network (STRAHNET)
system, including Interstate highways and other routes
critical to national defense, included 68,529 bridges in
2010. All STRAHNET routes, including STRAHNET
connectors, are included as part of the National
Highway System (NHS).

As of 2010, the 116,669 bridges on the NHS
constituted 19.3 percent of total bridges in the Nation.
However, NHS bridges constituted 49.0 percent of
total bridge deck area, carried 70.7 percent of total
bridge tra c, and carried 81.0 percent of bridge

truck tra c. As referenced earlier in this chapter, the
NHS includes the entire Interstate System as well as
additional critical routes.

Percentage of Total Deck Area
(by Owner)

Federal
0.7%

State

76.5%
Other

0.3%

Percentage of Traffic Carried
(by Owner)

Federal
0.2%

Local

12.1% Other
State — 0.2%

87.5%

Source: National Bridge Inventory as of December 2010.

Exhibit 2-16 Interstate, STRAHNET, and NHS Bridges Weighted by Numbers, ADT,
and Deck Area, 2010

Truck
ADT
(1000)

Percent of
Total
Truck ADT

Percent
of Total
ADT

Percent by Deck Area Percent of
Number of Number of Sqg Meters Total Deck
Bridges Bridges (1000) Area

ADT
(1000)

Federal System*

Interstate System 55,339 9.2% 92,668 26.4% 1,992,392 44.9% 240,911 58.3%
STRAHNET 68,529 11.3% 108,690 30.9% 2,223,702 50.1% 262,512 63.6%
NHS 116,669 19.3% 172,167 49.0% 3,138,800 70.7% 334,973 81.1%
Federal-Aid Hwy 319,108 52.8% 293,485 83.5% 4,235,908 95.4% 402,992  97.6%
All Systems 604,493 100% 351,470 100% 4,438,757 100% 413,073 100%

* The NHS includes all of STRAHNET; STRAHNET includes the entire Interstate System.
Source: National Bridge Inventory as of December 2010.
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[
What is meant by “deck area” and how is the information about deck area used? Q&

The deck area of a bridge is the width of the roadway surface of a bridge multiplied by the
length of the bridge. Pedestrian walkways and bike paths may be included in the roadway width.

Prior to MAP-21, the deck area of bridge was an essential calculation for use in the apportionment process of
Highway Bridge Program funds.

The deck area of a bridge is an indicator as to the size of a bridge. Bridges with large deck areas are usually
associated with having multiple lanes and large traffic volumes, and/or are over major geographical features
requiring a great distance to span. The deck area of a bridge may be used to aid in determining the level of
investment as part of a risk based prioritization process.

Example:

Bridge “A” carries two lanes of traffic on a local road that crosses a small stream. The bridge length is 30 feet
and the roadway width is 26 feet for a total deck area of 780 square feet. The bridge has been rated as deficient.

Bridge “B” carries four lanes of traffic on the Interstate and crosses over a major river. The length of the bridge
is 600 feet and the roadway width is 60 feet for a total deck area of 36,000 square feet. It has also been rated as
deficient.

In a simple count reflecting deficient bridges both are equal in value, however, when deck area is considered,
the difference between a 36,000 square foot bridge and a 780 square foot bridge indicates there is a potentially
vast difference in the funding required to rehabilitate the Interstate bridge versus the bridge on the local road.

Bridges by Roadway Functional Classification

e NBI maintains the highway functional classi cation of the road on which a bridge is located. e
NBI follows the hierarchy used for highway systems as previously described in this chapter. e number
of bridges by roadway functional classi cation is summarized and compared with previous years in
Exhibit 2-17.

As noted earlier in this chapter, changes in urban area boundaries resulting from the 2000 Census led to
reductions in the number of rural bridges and an increase in urban bridges. As shown in Exhibit 2-17,
the largest change in the number of bridges on a single functional class highway between 2000 and 2010
occurred on urban collectors with an annual increase of 3.1 percent.

Exhibit 2-18 shows the relationship between bridges among various rural and urban functional classes.

In 2010, there were approximately 2.8 bridges on rural roadways for every bridge on the urban system.
However, urban bridges carried more than 3.2 times the ADT of rural bridges and constituted slightly less
than 1.3 times the deck area of rural bridges.

e greatest number of bridges on any functional system, rural or urban, is on rural local. In 2010 there
were a total of 205,609 rural local functional class bridges constituting 34.0 percent of all bridges. Rural
functional class bridges alone outnumber bridges in urban areas on all functional classi cations. However,
rural local bridges only account for 9.5 percent of the total bridge deck area in the Nation and carry only
1.4 percent of total bridge ADT.

e 30,116 urban Interstate bridges constitute only 5.0 percent of the Nation’s bridges. However, urban
Interstate bridges have the greatest share of deck area among the functional classes at 19.4 percent and carry
the greatest share of ADT at 35.8 percent. Many urban Interstate bridges are part of interchanges and carry
signi cant volumes of tra c.
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Exhibit 2-17 Number of Bridges by Functional System, 2000-2010
Annual Rate of

Change

Functional System 2000 2002 2004 2006 2008 2010 2010/2000
Interstate 27,797 27,310 27,648 26,633 25,997 25,223 -1.0%
Other Principal Arterials 35,417 35,215 36,258 35,766 35,594 36,084 0.2%
Minor Arterial 39,377 39,571 40,197 39,521 39,079 39,048 -0.1%
Major Collector 95,559 94,766 94,079 93,609 93,118 93,059 -0.3%
Minor Collector 47,797 49,309 49,391 48,639 48,242 47,866 0.0%
Local 209,410 209,358 208,641 207,130 205,959 205,609 -0.2%
Subtotal Rural 455,357 455,529 456,214 451,298 447,989 446,889 -0.2%
Interstate 27,882 27,924 27,667 28,637 29,629 30,116 0.8%
Other Expressways 16,011 16,843 17,112 17,988 19,168 19,791 2.1%
Other Principal Arterials 24,146 24,301 24,529 26,051 26,934 27,373 1.3%
Minor Arterial 23,020 24,510 24,802 26,239 27,561 28,103 2.0%
Collectors 15,036 15,169 15,548 17,618 18,932 20,311 3.1%
Local 25,683 26,592 27,940 29,508 31,183 31,877 2.2%
Subtotal Urban 131,778 135,339 137,598 146,041 153,407 157,571 1.8%
Unclassified 600 375 288 222 110 33

Total 587,735 591,243 594,100 597,561 601,506 604,493 0.3%

Source: National Bridge Inventory as of December 2010.

Exhibit 2-18 Bridges by Functional System Weighted by Numbers, ADT, and Deck Area, 2010

Percent by Deck Area  Percent of

Number of Total Sq Meters  Total Deck ADT Percent of
Functional System Bridges Number (1000) Area (1,000) Total ADT
Interstate 25,223 4.2% 24,656 7.0% 404,151 9.1%
Other Principal Arterial 36,084 6.0% 31,015 8.8% 259,639 5.8%
Minor Arterial 39,048 6.5% 21,576 6.1% 144,499 3.3%
Major Collector 93,059 15.4% 32,591 9.3% 142,267 3.2%
Minor Collector 47,866 7.9% 11,302 3.2% 34,828 0.8%
Local 205,609 34.0% 33,529 9.5% 63,373 1.4%
Subtotal Rural 446,889 73.9% 154,668 44.0% 1,048,757 23.6%
Interstate 30,116 5.0% 68,012 19.4% 1,588,241 35.8%
Other Freeways & Expressways 19,791 3.3% 37,296 10.6% 720,988 16.2%
Other Principal Arterial 27,373 4.5% 39,333 11.2% 525,255 11.8%
Minor Arterial 28,103 4.6% 26,354 7.5% 327,646 7.4%
Collector 20,311 3.4% 12,652 3.6% 123,222 2.8%
Local 31,877 5.3% 13,124 3.7% 104,495 2.4%
Subtotal Urban 157,571 26.1% 196,772 56.0% 3,389,846 76.4%
Unclassified 33 0.0% 30 0.0% 154 0.0%

100.0% 351,470 100.0% 4,438,757 100.0%

Source: National Bridge Inventory as of December 2010.
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In 2010, there were 2.8 Interstate bridges on rural roadways for every Interstate bridge in urban areas.
While there were fewer bridges in urban areas compared to rural areas, the volume of tra ¢ carried by
urban Interstate bridges was more than 3.9 times the ADT carried by rural Interstate bridges in 2010. As
reported in the 2010 Conditions & Performance Report, the ADT carried on urban Interstate bridges in
2010 was more than 1.5 times the ADT carried on all rural bridges combined.

Bridges by Traffic Volume

As shown in Exhibit 2-19, many bridges carried relatively low volumes of tra ¢ on a typical day in 2010.
Approximately 319,196 bridges, or 52.8 percent of the total bridges in the Nation, had an ADT of
1,000 or less. An additional 180,371 bridges, or 29.8 percent of all bridges, had an ADT between 1,001
and 10,000. Only 17,793 of the Nation’s bridges, or 2.9 percent, had an ADT higher than 50,000. e
remaining 87,133 bridges, or 14.4 percent, had an ADT between 10,001 and 50,000.

Of the bridges which have an ADT higher than 50,000, approximately 2.0 percent, or 12,147 bridges,
are on the Interstate system. Interstate bridges in urban areas account for slightly more than 93.6 percent
of these bridges. When all bridges that carry the highest category of ADT are considered, the number of
bridges in urban areas outnumber rural bridges by more than 100 to 1.

Exhibit 2-19 Number of Bridges by Functional Class and ADT Group, 2010

Functional System Average Daily Traffic Category
1,001 to 10 000 10, 001 to 50,000

< 1,000 ADT

> 50,000 ADT

Interstate 10,078 13,979

Other Principal Arterial 1,342 27,742 6,879 121
Minor Arterial 7,616 29,131 2,287 14
Major Collector 54,334 37,589 1,133 3
Minor Collector 38,980 8,708 173 5
Local 195,682 9,429 481 17
Subtotal Rural 298,348 122,677 24,932

Interstate 4,044 14,333 11,375
Other Freeways & Expressways 243 4,113 11,328 4,107
Other Principal Arterial 356 7,700 18,272 1,045
Minor Arterial 1,140 14,213 12,571 179
Collector 3,050 13,850 3,353 58
Local 15,670 13,771 2,339 97
Subtotal Urban 20,823 57,691 62,196 16,861
Unclassified 25 3 5 0
Total 319,196 180,371 87,133 17,793

Source: National Bridge Inventory as of December 2010.
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Transit System Characteristics

System History

e rst transit systems in the United States date to the late 19th century.  ese were privately owned,
for-pro t businesses that were instrumental in de ning the urban communities of that time. By the
postwar period, competition from the private automobile was making it impossible for transit businesses
to operate at a pro t. As they started to fail, local, State, and national government leaders began to realize
the importance of sustaining transit services. In 1964, Congress passed the Urban Mass Transportation Act,
which established the agency now known as the Federal Transit Administration (FTA) to administer Federal
funding for transit systems. e Act also changed the character of the industry by specifying that Federal
funds for transit were to be given to public agencies rather than private rms; this accelerated the transition
from private to public ownership and operation of transit systems. e Act also required local governments
to contribute matching funds in order to receive Federal aid for transit services, setting the stage for the
multilevel governmental partnerships that continue to characterize the transit industry today.

State government involvement in the provision of transit services is usually through nancial support and
performance oversight. However, some States have undertaken outright ownership and operation of transit
services. Connecticut, Georgia, Louisiana, Maryland, Ohio, and Washington all own and operate transit
systems directly, as does Puerto Rico. Michigan and Pennsylvania contract for transit services.

Some Transit Vocabulary

Modal network refers to a system of routes and stops served by one type of transit technology; this could be a
bus network, a light rail network, a ferry network, or a demand response system. Transit operators often maintain
several different modal networks, most often motor bus systems augmented with demand response service.

Articulated bus is an extra-long (54- to 60-foot) bus with two connected passenger compartments. The rear body
section is connected to the main body by a joint mechanism that allows the vehicles to bend when in operation for
sharp turns and curves and yet have a continuous interior.

Automated Guideway Systems are driverless, rubber-tire vehicles usually running alone or in pairs on a single
broad concrete rail, typical of most airport trains, although airport trains are not considered transit service by FTA.

Demand response service usually consists of passenger cars, vans, or small buses operating in response to calls
from passengers or their agents to the transit operator, who then dispatches a vehicle to pick up the passengers
and transport them to their destinations. The vehicles do not operate over a fixed route or on a fixed schedule,
except on a temporary basis to satisfy a special need. A vehicle may be dispatched to pick up several passengers
at different pickup points before taking them to their respective destinations.

Publicos or “public cars” are typically 17-passenger vans that serve towns throughout Puerto Rico, stopping in
each community’s main plaza or at a destination requested by a passenger. They generally operate without a set
schedule, primarily during the day; the public service commission fixes routes and fares. San Juan-based Publico
companies include Blue Line for trips to Aguadilla and the northwest coast, Choferes Unidos de Ponce for Ponce,
Linea Caborrojefia for Cabo Rojo and the southwest coast, Linea Boricua for the interior and the southwest, Linea
Sultana for Mayagiiez and the west coast, and Terminal de Transportacién Publica for Fajardo and the east.

Jitneys are generally small-capacity vehicles that follow a rough service route but can go slightly out of their way
to pick up and drop off passengers. In many U.S. cities (e.g., Pittsburgh and Detroit), the term “jitney” refers to an
unlicensed taxicab. In some U.S. jurisdictions, the limit to a jitney is seven passengers.

Cutaways are vehicles comprising a bus body mounted on the chassis of a van or light-duty truck. The original
van or light-duty truck chassis may be reinforced or extended. Cutaways typically seat 15 or more passengers and
may accommodate some standing passengers.

Revenue service is the time when a vehicle is actively providing service to the general public and either is
carrying passengers or is available to them. Revenue from fares is not necessary because vehicles are considered
to be in revenue service even when the ride is free.
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In 1962, the U.S. Congress passed legislation that required the formation of metropolitan planning
organizations (MPOs) for urbanized areas with populations greater than 50,000. MPQOs are composed of
State and local o cials who work to address the transportation planning needs of an urbanized area at a
regional level. Twenty-nine years later, the Intermodal Surface Transportation E ciency Act of 1991 made
MPO coordination an essential prerequisite for Federal funding of many transit projects.

State and local transit agencies have evolved into a number of di erent institutional models. A transit
provider may be a unit of a regional transportation agency; may be operated directly by the State, county,

or city government; or may be an independent agency with an elected or appointed Board of Governors.
Transit operators can provide service directly with their own equipment or they may purchase transit services
through an agreement with a contractor. All public transit services must be open to the general public
without discrimination and meet the accessibility requirements of the Americans with Disabilities Act of
1990 (ADA).

System Infrastructure

Urban Transit Agencies

In 2010, there were 728 agencies in urbanized areas that were required to submit data to the National
Transit Database (NTD), of which 709 were public agencies, including eight State Departments of
Transportation (DOTs). e remaining 19 agencies were either private operators or independent agencies
(e.g., nonpro t organizations). One hundred thirty-one agencies received either a reporting exemption for
operating nine or fewer vehicles or a temporary reporting waiver; 611 agencies reported providing service on
1,240 separate modal networks; all but 148 agencies operated more than one mode. In 2010, there were an
additional 1,599 transit operators serving rural areas. Not all transit providers are included in these counts
because those that do not receive grant funds from FTA are not required to report to NTD. Some, but not
all, agencies report anyway, as this can help their region receive Federal transit funding.

e Nation’s motor bus and demand response systems are much more extensive than the Nation’s rail transit
system. In 2010, there were 612 motor bus systems and 587 demand-response systems (not including
demand-response taxi) in urban areas, compared with 18 heavy rail systems, 30 commuter rail systems, and
33 light rail systems (some of which are not yet in service). While motor bus and demand response systems
were found in every major urbanized area in the United States, 44 urbanized areas were served by at least
one of the three primary rail modes, including 20 by commuter rail, 30 by light rail, and 14 by heavy rail
(rail systems are listed in Exhibit 2-20). In addition to these modes, there were 70 publicly operated transit
vanpool systems, 20 ferryboat systems, ve trolleybus systems, three automated guideway systems, three
inclined plane systems, and one cable car system operating in urbanized areas of the United States and its
territories.

e transit statistics presented in this report also include the San Francisco Cable Car, the Seattle Monorail,
the Roosevelt Island Aerial Tramway in New York, and the Alaska Railroad (which is a long-distance
passenger rail system included as public transportation by statutory exemption).
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Urbanized Areas with Population over 1 Million in 2010 Census

UZA Name

2010

2011

Population

Unlinked Transit Trips

1 New York-Newark, NY-NJ-CT 18,351,295 4,017,665,768
2 Los Angeles-Long Beach-Anaheim, CA 12,150,996 661,822,454
3 Chicago, IL-IN 8,608,208 644,479,067
4 Miami, FL 5,502,379 158,711,484
5 Philadelphia, PA-NJ-DE-MD 5,441,567 403,855,701
6 Dallas-Fort Worth-Arlington, TX 5,121,892 71,341,858
7 Houston, TX 4,944,332 81,090,736
8 Washington, DC-VA-MD 4,586,770 487,325,732
9 Atlanta, GA 4,515,419 149,556,097
10 Boston, MA-NH-RI 4,181,019 389,568,759
11 Detroit, Ml 3,734,090 49,824,000
12 Phoenix-Mesa, AZ 3,629,114 68,018,113
13 San Francisco-Oakland, CA 3,281,212 388,347,627
14 Seattle, WA 3,059,393 187,098,251
15 San Diego, CA 2,956,746 98,128,677
16 Minneapolis-St. Paul, MN-WI 2,650,890 93,892,746
17 Tampa-St. Petersburg, FL 2,441,770 29,116,395
18 Denver-Aurora, CO 2,374,203 89,614,960
19 Baltimore, MD 2,203,663 98,303,955
20 St. Louis, MO-IL 2,150,706 45,258,440
21 San Juan, PR 2,148,346 46,721,752
22 Riverside-San Bernardino, CA 1,932,666 18,495,303
23 Las Vegas-Henderson, NV 1,886,011 56,686,089
24 Portland, OR-WA 1,849,898 111,985,241
25 Cleveland, OH 1,780,673 47,764,261
26 San Antonio, TX 1,758,210 45,493,533
27 Pittsburgh, PA 1,733,853 65,501,247
28 Sacramento, CA 1,723,634 28,712,623
29 San Jose, CA 1,664,496 47,349,903
30 Cincinnati, OH-KY-IN 1,624,827 22,819,990
31 Kansas City, MO-KS 1,519,417 16,766,058
32 Orlando, FL 1,510,516 21,995,359
33 Indianapolis, IN 1,487,483 9,512,303
34 Virginia Beach, VA 1,439,666 16,654,615
35 Milwaukee, WI 1,376,476 46,489,545
36 Columbus, OH 1,368,035 19,049,187
37 Austin, TX 1,362,416 34,740,271
38 Charlotte, NC-SC 1,249,442 27,028,511
39 Providence, RI-MA 1,190,956 21,205,831
40 Jacksonville, FL 1,065,219 12,599,527
41 Memphis, TN-MS-AR 1,060,061 10,616,855
42 Salt Lake City-West Valley City, UT 1,021,243 30,566,260
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Exhibit 2-20 Rail Modes Serving Urbanized Areas

Mode: Heavy Rail

Rail System Name

MTA New York City Transit (NYCT)

Chicago Transit Authority (CTA)

Washington Metropolitan Area Transit Authority (WMATA)
San Francisco Bay Area Rapid Transit District (BART)
Massachusetts Bay Transportation Authority (MBTA)
Southeastern Pennsylvania Transportation Authority (SEPTA)
Port Authority Trans-Hudson Corporation (PATH)
Metropolitan Atlanta Rapid Transit Authority (MARTA)
Miami-Dade Transit (MDT)

Port Authority Transit Corporation (PATCO)

Los Angeles County Metropolitan Transportation Authority (LACMTA)

Maryland Transit Administration (MTA)

Staten Island Rapid Transit Operating Authority (SIRTOA)
Puerto Rico Highway and Transportation Authority (PRHTA)
The Greater Cleveland Regional Transit Authority (GCRTA)
Santa Clara Valley Transportation Authority (VTA)

City and County of Honolulu Department of Transportation Services (DTS)

UZA Name

New York-Newark, NY-NJ-CT
Chicago, IL-IN

Washington, DC-VA-MD

San Francisco-Oakland, CA
Boston, MA-NH-RI
Philadelphia, PA-NJ-DE-MD
New York-Newark, NY-NJ-CT
Atlanta, GA

Miami, FL

Philadelphia, PA-NJ-DE-MD
Los Angeles-Long Beach-Santa Ana, CA
Baltimore, MD

New York-Newark, NY-NJ-CT
San Juan, PR

Cleveland, OH

San Jose, CA

Honolulu, HI

Vehicles

5,354
980
850
534
342
284
266
188
84

84

70

54

46

40

22

Mode: Commuter Rail

Rail System Name

New Jersey Transit Corporation (NJ TRANSIT)

Metro-North Commuter Railroad Company (MTA-MNCR)
Northeast Illinois Regional Commuter Railroad Corporation (Metra)
MTA Long Island Rail Road (MTA LIRR)

Massachusetts Bay Transportation Authority (MBTA)
Southeastern Pennsylvania Transportation Authority (SEPTA)
Southern California Regional Rail Authority (Metrolink)
Maryland Transit Administration (MTA)

Peninsula Corridor Joint Powers Board (PCJPB)

Virginia Railway Express (VRE)

Northern Indiana Commuter Transportation District (NICTD)
Central Puget Sound Regional Transit Authority (ST)

Trinity Railway Express

South Florida Regional Transportation Authority (TRI-Rail)
Utah Transit Authority (UTA)

Connecticut Department of Transportation (CDOT)

North County Transit District (NCTD)

Rio Metro Regional Transit District (RMRTD)

Metro Transit

Altamont Commuter Express (ACE)

Pennsylvania Department of Transportation (PENNDOT)
Northern New England Passenger Rail Authority (NNEPRA)
Regional Transportation Authority (RTA)

Tri-County Metropolitan Transportation District of Oregon (TriMet)
Capital Metropolitan Transportation Authority (CMTA)

UZA Name

New York-Newark, NY-NJ-CT
New York-Newark, NY-NJ-CT
Chicago, IL-IN

New York-Newark, NY-NJ-CT
Boston, MA-NH-RI
Philadelphia, PA-NJ-DE-MD
Los Angeles-Long Beach-Santa Ana, CA
Baltimore, MD

San Francisco-Oakland, CA
Washington, DC-VA-MD
Chicago, IL-IN

Seattle, WA

Dallas-Fort Worth-Arlington, TX
Miami, FL

Salt Lake City, UT

Hartford, CT

San Diego, CA

Albuquerque, NM
Minneapolis-St. Paul, MN
Stockton, CA

Philadelphia, PA-NJ-DE-MD
Boston, MA-NH-RI
Nashville-Davidson, TN
Portland, OR-WA

Austin, TX

Vehicles
1,291
1,075
1,057
1,014

418
325
169
132
95
78
66
56
36
34
34
28
26
25
23
21
20
14
7

System Characteristics

2-25



Exhibit 2-20 Rail Modes Serving Urbanized Areas

Mode: Light Rail

Rail System Name UZA Name Vehicles

Massachusetts Bay Transportation Authority (MBTA) Boston, MA-NH-RI 156
San Francisco Municipal Railway (MUNI) San Francisco-Oakland, CA 139
Southeastern Pennsylvania Transportation Authority (SEPTA) Philadelphia, PA-NJ-DE-MD 124
Los Angeles County Metropolitan Transportation Authority (LACMTA) Los Angeles-Long Beach-Santa Ana, CA 118
Tri-County Metropolitan Transportation District of Oregon (TriMet) Portland, OR-WA 110
Denver Regional Transportation District (RTD) Denver-Aurora, CO 104
San Diego Metropolitan Transit System (MTS) San Diego, CA 93
Dallas Area Rapid Transit (DART) Dallas-Fort Worth-Arlington, TX 76
New Jersey Transit Corporation (NJ TRANSIT) New York-Newark, NY-NJ-CT 73
Sacramento Regional Transit District (Sacramento RT) Sacramento, CA 56
Port Authority of Allegheny County (Port Authority) Pittsburgh, PA 51
Bi-State Development Agency (METRO) St. Louis, MO-IL 50
Santa Clara Valley Transportation Authority (VTA) San Jose, CA 47
Utah Transit Authority (UTA) Salt Lake City, UT 43
Maryland Transit Administration (MTA) Baltimore, MD 38
Valley Metro Rail, Inc. (VMR) Phoenix-Mesa, AZ 32
Metro Transit Minneapolis-St. Paul, MN 27
Central Puget Sound Regional Transit Authority (ST) Seattle, WA 26
Niagara Frontier Transportation Authority (NFT Metro) Buffalo, NY 23
New Orleans Regional Transit Authority (NORTA) New Orleans, LA 21
The Greater Cleveland Regional Transit Authority (GCRTA) Cleveland, OH 17
Metropolitan Transit Authority of Harris County, Texas (Metro) Houston, TX 17
Charlotte Area Transit System (CATS) Charlotte, NC-SC 16
Memphis Area Transit Authority (MATA) Memphis, TN-MS-AR 12
North County Transit District (NCTD) San Diego, CA 6
Hillsborough Area Regional Transit Authority (HART) Tampa-St. Petersburg, FL 4
Island Transit (IT)* Galveston, TX 4
Central Arkansas Transit Authority (CATA) Little Rock, AR 3
Kenosha Transit (KT) Kenosha, WI 3
Central Puget Sound Regional Transit Authority (ST) Seattle, WA 2
King County Department of Transportation (King County Metro) Seattle, WA 2

*|sland Transit (IT) was not operating in 2010.
Source: National Transit Database.
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Transit Fleet

Exhibit 2-21 provides an overview of the Nation’s 200,235 transit vehicles in 2010 by type of vehicle and size
of urbanized area. Although some types of vehicles are speci ¢ to certain modes, many vehicles—particularly
small buses and vans—are used by several di erent transit modes. For example, vans may be used to provide

vanpool, demand response, Publico, or motor bus services.

Exhibit 2-21 Transit Active Fleet by Vehicle Type, 2010

Commuter Rail Locomotives 806

Light Rail Vehicles 2,118

B Vehicles in Urbanized Areas Greater than 1 Million in Population

Vehicles in Urbanized Areas Less than 1 Million in Population

Self-Propelled Commuter Rail
Commuter Rail Passenger Cars
Other Regular Vehicles 10,978

Heavy Rail Vehicles 11,434
Rural Service Regular Vehicles
Vans

Special Service Vehicles

Motor Buses

0 10,000 20,000
Source: National Transit Database.

For motor buses, 30% are in areas with
a population less than 1 million; 70%
are in areas with a population greater
than 1 million.

74,319

30,000 40,000 50,000 60,000 70,000 80,000

Exhibit 2-22 shows the composition of the Nation’s
urban transit road vehicle eet in 2010. More

than one- third of these vehicles, or 43 percent,

are full-sized motor buses. Additional information
on trends in the number and condition of vehicles
over time is included in Chapter 3. Vans here are
the familiar 10-seat passenger vans. Articulated
buses are the long vehicles articulated for better
maneuverability on city streets. Full-sized buses are
the standard 40-foot, 40-seat city buses. Mid-sized
buses are in the 30-foot, 30-seat range. Small buses,
typically built on truck chassis (“cut-aways”), are
shorter and seat around 20 people.

Exhibit 2-22 Composition of Urban Transit
Road Vehicle Fleet, 2010

Vehicles
70,000

Vehicle Count and
60,000 -+ Percent of Total Fleet |

50,000 - 45,441
40,000 -
30,000 -

20,000 +

18.5%

10,000 +

0
Vans Articulated Full-Size Mid-Size  Small
Buses Buses Buses Buses

Source: Transit Economic Requirements Model and National
Transit Database.
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Track, Stations, and Maintenance
Facilities

Maintenance facility counts are broken down
by mode and by size of urbanized area in
Exhibit 2-23. Additional data on the age and
condition of these facilities is included in
Chapter 3.

As shown in Exhibit 2-24, in 2010, transit
providers operated 12,438 miles of track

and served 3,175 stations, compared with

11,864 miles of track and 3,078 stations in 2008.
Expansion in light rail track mileage (8.1 percent)
and stations (7.8 percent) accounted for most

of the increase, a trend that continues from the
recent past. e Nation’s rail system mileage

is dominated by the longer distances generally
covered by commuter rail. Light and heavy rail
typically operate in more densely developed areas
and have more stations per track mile.

Transit System Resiliency

Transit systems practice resiliency by operating
through all but the worst weather on a daily basis.
Most play a key role in community emergency
response plans. Dispatchers and vehicle operators
receive special training for these circumstances.
Bus systems all have reserve fleets that can replace
damaged vehicles on short notice. Rail systems have
contingency plans for loss of key assets and most
can muster local resources to operate bus bridges
in emergency situations. Operationally speaking,
transit providers are some of the most resilient
community institutions. However, much transit
infrastructure has not yet been upgraded to address
changing climactic patterns. FTA does not collect
systematic data on this, but a significant amount of
grant money has been made available for transit
systems to upgrade their structures and guideways
to be more resistant to extreme precipitation events,
sea level rise, storm surge, heat waves, and other
environmental stress. This is particularly evident in
the aftermath of “superstorm” Sandy. Addressing
these issues is a common use of FTA grant funds.

Exhibit 2-23 Maintenance Facilities for
Directly Operated Services, 2010

Population Category

Over Under
Maintenance FacilityType1 1 Million 1 Million Total

Heavy Rail 59 0 59
Commuter Rail 51 1 52
Light Rail 37 6 43
Other Rail® 3 4 7
Motorbus 316 245 561
Demand Response 37 84 122
Ferryboat 8 1 9
Other Nonrail® 6 3 8
"I:'Z;[:?IlitLiJer:an Maintenance 516 344 860

Rural Transit *

Total Maintenance Facilities

L Includes owned and leased facilities.

2 Alaska railroad, automated guideway, cable car, inclined plane,
and monorail.

3 Aerial tramway, jitney, Publico, and vanpool.

4 Vehicles owned by operators receiving funding from FTA as
directed by 49 USC Section 5311. These funds are for transit
services in areas with populations of less than 50,000. (Section
5311 Status of Rural Public Transportation 2000, Community
Transportation Association of America, April 2001.)

Source: National Transit Database.
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Exhibit 2-24 Transit Rail Mileage and Stations, 2010

Urbanized Area Track Mileage

Heavy Rail 2,272
Commuter Ralil 7,786
Light Rail 1,664
Other Rail and Tramway* 715

Total Urbanized Area Track Mileage 12,438

Urbanized Area Transit Rail Stations Count

Heavy Rail 1,041
Commuter Rail 1,225
Light Rail 848
Other Rail and Tramway 61

Total Urbanized Area Transit Rail Stations 3,175

* Alaska railroad, automated guideway, cable car, inclined plane,
monorail, and aerial tramway.

Source: National Transit Database.




Rural Transit Systems (Section 5311 Providers)

e FTA rstinstituted rural data reporting to the NTD in 2006. In 2010, 1,582 transit operators reported
providing rural service. ey reported 123.2 million unlinked passenger trips and 570 million vehicle
revenue miles. is included 61 Indian tribes that
provided 1,008,701 unlinked passenger trips.  ere
are 327 urbanized areas that report providing rural Exhibit 2-25 Rural Transit Vehicles, 2010
service; they added another 24 million unlinked Other
passenger trips and 37 million vehicle revenue miles.

Auto
e data indicates that rural transit service has been

growing rapidly; however, because the NTD is still Minivan
adding rural reporters, this cannot yet be validated.

. . . . B
e data also indicate every State and four territories N
provide some form of rural transit service. Van
Rural systems provide both traditional xed-route Small

and demand response services, with 1,180 demand
response services, 530 motor bus services, and _

. . . Note: Other includes over-the-road bus, school bus, sport
16 vanpool SErvices. ey reportEd 231136 vehicles in utility vehicle, and other similar vehicles.
2010. Exhibit 2-25 shows the number of rural transit Source: National Transit Database.
vehicles in service.

0 4,000 8,000 12,000

Transit System Characteristics for

Americans with Disabilities and the Elderly

e Americans with Disabilities Act (ADA) is intended to ensure that persons with disabilities have access to
the same facilities and services as other Americans, including transit vehicles and facilities. s equality of
access is brought about through the upgrading of transit vehicles and facilities on regular routes, through the
provision of demand response transit service for those individuals who are still unable to use regular transit
service, and through special service vehicles operated by private entities and some public organizations, often
with the assistance of FTA funding.

Since the passage of the ADA in 1990, transit operators have been working to upgrade their regular vehicle

eets and improve their demand response services in order to meet the ADA’s requirement to provide
persons with disabilities with a level of service comparable to that of xed-route systems. U.S. DOT
regulations provide minimum guidelines and accessibility standards for buses; vans; and heavy, light, and
commuter rail vehicles. For example, commuter rail transportation systems are required to have at least one
accessible car per train and all new cars must be accessible. e ADA deems it discriminatory for a public
entity providing a xed-route transit service to provide disabled individuals with services that are inferior to
those provided to nondisabled individuals.

e overall percentage of transit vehicles that are ADA compliant has not signi cantly changed in recent
years. In 2010, 79.3 percent of all transit vehicles reported in the NTD were ADA compliant.  is
percentage has increased slightly from 79.0 percent in 2008 and, more substantially, from 73.3 percent
reported for 2000. e percentage of vehicles compliant with the ADA for each mode is shown in
Exhibit 2-26.

In addition to the services provided by urban transit operators, a recent survey by the University of Montana
found that, in 2002, there were 4,836 private and nonpro t agencies that received funding from FTA for
Transportation for Elderly Persons and Persons with Disabilities.  is funding supports “special” transit
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services (i.e., demand response) to persons with
disabilities and the elderly.  ese providers
include religious organizations, senior citizen
centers, rehabilitation centers, nursing homes,
community action centers, sheltered workshops,
and coordinated human services transportation
providers.

In 2002, the most recent year for which data

are available, these providers were estimated

to be using 37,720 special service vehicles.
Approximately 62 percent of these special service
providers were in rural areas and 38 percent were in
urbanized areas. Data collected by FTA show that
approximately 76 percent of the vehicles purchased
in scal year (FY) 2002 were wheelchair accessible,
about the same as in the previous few years.

e ADA requires that new transit facilities and
alterations to existing facilities be accessible to the
disabled. In 2010, 75.9 percent of total transit
stations were ADA compliant. s is an increase
from the 2008 count, in which 73.7 percent were
compliant. Earlier data on this issue may not be
comparable to data provided in this report due to
improvements in reporting quality Exhibit 2-27
gives data on the number of urban transit ADA
stations by mode.

Under the ADA, FTA was given responsibility for
identifying key rail stations and facilitating the
accessibility of these stations to disabled persons by
July 26, 1993. Key rail stations are identi ed on
the basis of the following criteria:

e number of passengers boarding at the
key station exceeds the average number of
passengers boarding on the rail system as a
whole by at least 15 percent.

e station is a major point where passengers
shift to other transit modes.

g station is at the end of a rail line, unless it
is close to another accessible station.

e station serves a “major” center of activities,
including employment or government centers,
institutions of higher education, and major
health facilities.

Although ADA legislation required all key stations
to be accessible by July 26, 1993, the U.S. DOT
ADA regulation—Title 49 Code of Federal
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Exhibit 2-26 Urban Transit Operators’ ADA Vehicle
Fleets by Mode, 2010

Percent of
Active
ADA- Vehicles
Active Compliant ADA
Transit Mode Vehicles  Vehicles Compliant
| Ral
Heavy Rail 11,434 11,035 96.5%
Commuter Rail 6,976 3,776 54.1%
Light Rall 2,155 1,803 83.7%
Alaska Railroad 96 30 31.3%
Automated 51 51 100.0%
Guideway
Cable Car 39 0 0.0%
Inclined Plane 8 6 75.0%
Monorail 8 8 100.0%
Total Rail 20,767 16,709 80.5%
Motor Bus 64,552 63,780 98.8%
Demand Response 30,512 24,821 81.3%
Vanpool 11,711 136 1.2%
Ferryboat 131 104 79.4%
Trolleybus 571 571 100.0%
Publico 5,620 0 0.0%
Total Nonrail 113,097 89,412 79.1%
Total All Modes 133,864 106,121 79.3%
Source: National Transit Database.
Exhibit 2-27 Urban Transit Operators'
ADA-Compliant Stations by Mode, 2010
ADA- Percent of
Total Compliant Stations ADA
Transit Mode Stations Stations Compliant
_
Heavy Rail 1,041 50.1%
Commuter Rail 1,225 798 65.1%
Light Rail 848 734 86.6%
Alaska Railroad 10 10 100.0%
Automated 41 40 97.6%
Guideway
Inclined Plane 8 7 87.5%
Monorail 2 2 100.0%
Total Rail 3,175 2,113 66.6%
Motor Bus 1,462 1,395 95.4%
Ferryboat 82 77 93.9%
Trolleybus 5 5 100.0%
Total Nonrail 1,549 1,477 95.4%
Total All Modes 4,724 3,590 76.0%

Source: National Transit Database.




Regulations (CFR) Part 37.47(c)(2)—permitted the FTA Administrator to grant extensions up to

July 26, 2020, for stations that required extraordinarily expensive structural modi cations to achieve
compliance. In 2008, there were 687 key rail stations, of which 27 stations (3.9 percent) were under FTA-
approved time extensions. e total number of key rail stations has changed slightly over the years as certain
stations have closed. As of February 8, 2012, there were 680 key rail stations, 664 stations were accessible
and compliant or accessible but not fully compliant (97.6 percent). “Accessible but not fully compliant”
means that these stations are functionally accessible (i.e., persons with disabilities, including wheelchair
users, can make use of the station), but there are still minor outstanding issues that must be addressed in
order to be fully compliant; these usually involve things like missing or mislocated signage and parking-lot
striping errors.  ere are 16 key rail stations that are not yet compliant and are in the planning, design, or
construction stage at this time. Of these, eight stations are under FTA-approved time extensions up to 2020
(as provided under 49 CFR 837.47[c][2]), one of which will expire on June 26, 2012. e FTA continues
to focus its attention on the eight stations that are not fully accessible and are not under a time extension, as
well as on the eight stations with time extensions that will be expiring in the coming years.

Transit System Characteristics: Alternative Fuel Vehicles

Exhibit 2-28 indicates that the share of alternative fuel buses increased from 7.8 percent in 2000 to
23.0 percent in 2010. In 2010, 12.9 percent of buses used compressed natural gas, 7.9 percent used

Exhibit 2-28 Percentage of Urban Bus Fleet Using Alternative Fuels, 20002010
25%

23.0%

21.5%
20.0%
20% -
17.3%
16.3%
14.3%
15% - 13.3%
11.8%
10.5%

10% - 8.9%

7.8% l

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: National Transit Database.

biodiesel, and 2.0 percent used lique ed natural Exhibit 2-29 Hybrid Buses as a Percentage of
or petroleum gas. Conventional fuel buses, which Urban Bus Fleet, 2005-2010

make up the majority of the U.S. bus eet, utilized 3.0% 2.7%
diesel fuel and gasoline. In 2010, hybrid buses 2.5% -

made up 2.7 percent of urban bus eets as shown in

Exhibit 2-29.  ese hybrid vehicles are more e cient 2.0% 1 L6%

than conventional fuel buses, but they are not

. . . 1.5% -
technically counted as alternative-fuel vehicles.

1.0% - 0.9%

0.5 0.4%
=R 0.2%

0.0%

0.0% -
2005 2006 2007 2008 2009 2010

Source: National Transit Database.
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